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1.0 INTRODUCTION
This report documents our geotechnical investigation and recommendations for the proposed Mallard Bay
project in Issaquah, Washington (Figure 1). Golder completed this work for Steve Burnstead Construction

Company (Burnstead).

1.1  Site and Project Description

The Mallard Bay project site is a forested, undeveloped parcel located on the northeast corner of SE 43
Way and East Lake Sammamish Parkway (Figure 2). The lot is an irregularly shaped property that slopes
down to the south and west from a high point of about 160 feet above mean sea level (AMSL) in the
northeast corner to about 80 feet AMSL in the south end. Vegetation consists of deciduous and evergreen
trees with a ground covering of shrubs, blackberry vines, ferns, and grasses. The site slope is dissected
by a steep east-west trending ravine in the northern portion of the site. The ravine used to contain a logging
road, constructed in the 1970s (Earth Consultants 1997). A small creek crosses under SE 43 Way in a
culvert and parallels the west edge of the site along SE 43 Way flowing south. It flows across the southern
portion of the site through a wetland and leaves the site at the southeast corner. There is an abandoned
road entering the site near where the creek culvert is located. This road leads to a leveled pad area that
was used as a storage area for a trucking company. A portion of this road where it crosses a stream has
been removed. A permit (Permit Number DEM08-09) was issued in 2008 for the demolition of existing site
buildings and the removal of an underground fuel storage tank. Access to the site is also possible from a

City of Sammamish sewer station property adjoining the north side of the site.

The project plan includes the construction of approximately 33 residential single family lots. Access to the
subdivision will be from a new road off of SE 43 Way. Significant site grading will be needed to achieve
road and lot site grades. Fill and cut retaining walls will be used to support grade changes where slopes
are not suitable. Stormwater concepts include two vaults located along the access road and at the south

end of the site adjacent to the wetland buffer.

1.2 Scope of Work

Our scope of services included the following tasks:

Supplemental field investigation and testing: We are aware of two geotechnical investigations at the
site (Earth Consultants 1997, 1990). The 1990 investigation included five test pits on the Mallard Bay
parcel. The 1997 report documents seven additional test pits and four boreholes. For this work, Golder
excavated seven test pits to observe soil and groundwater conditions in the proposed area of development.
In general the test pits were located in areas that have not been explored previously and target locations

where retaining walls or significant cuts or fills are planned.

@,
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Complete a Preliminary Geotechnical Report and Critical Areas Study: Golder conducted engineering
analysis, developed recommendations and completed a preliminary geotechnical and critical areas report
(this report). The report includes information regarding and data obtained through our investigation,
assessment and recommendations regarding geologic critical areas, and geotechnical recommendations
for design and construction. The report includes information from previous investigations where

appropriate.

@ soer.,
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2.0 GEOTECHNICAL INVESTIGATION

Previous site geotechnical site investigations were performed by Earth Consultants, Inc. (Earth Consultants
1997, 1990). These investigations consisted of excavation of several test pits and the drilling of four
geotechnical boreholes. The approximate locations of these test pits and boreholes are shown in Figure 2.

Copies of the historical exploration logs and laboratory test data are included in Appendices A and B,

respectively.

The field investigation was completed on November 4, 2016 and consisted of the excavation of seven test
pits (Table 2-1). Approximate locations of test pits are shown in Figure 2. Detailed test pit logs are
presented in Appendix A. Stratigraphic contacts depicted in the test pit and boring logs represent
approximate boundaries between soil types, and therefore actual transitions may be more gradual. Soil
and groundwater conditions depicted are only for the specific dates and locations reported, and therefore

may not necessarily be representative of other locations and times.

21 TestPits

Seven test pits were excavated under the supervision of a Golder geologist to supplement existing site
data. Test pit excavations were completed by Mountain View Excavating under contract to Burnstead. The
locations of test pits were in areas not previously explored and where retaining walls, cuts, or fills are
planned. One test pit was located next to an existing pit to use as comparison of geologic unit descriptions
in Earth Consultants’ 1997 report. Test pits were excavated to depths between 5.5 feet and 6.5 feet below
ground surface (bgs). Test pit wall conditions were photographed and logged by a Golder geologist, and
samples were placed in plastic bags for transport to Golder's soil lab for further classification and testing.
Test pits were backfilled with spoils and compacted with the excavator to reduce settlement. Some settling

of the test pit backfill should be expected with time.

Table 2-1: List of Test Pits

Test Pit Depth (ft bgs)
TP-1 6.5
TP-2 6.0
TP-3 6.5
TP-4 5.5
| TP-5 6.0
TP-6 6.0
TP-7 6.0

2.2 Laboratory Testing
Laboratory testing of selected soil samples was completed in Golder's Redmond, Washington laboratory to

calibrate field soil descriptions and provide information for engineering design recommendations. Natural

Golder
L7 Associates
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moisture content of soils was determined in accordance with ASTM D2216. Atterberg Limits of fine-grained

soils were determined in accordance with ASTM D4318. Ti'le results of the testing are summarized in

Table 2-2. Laboratory testing results are presented in Appendix B.

Table 2-2: Summary of Laboratory Test Results

Moisture Plasticity USCS
Exploration Depth (ft) Content (%) Liquid Limit Index Classification
TP-1 3.5 5 - - -
TP-2 2 23 - - -
TP-3 3 30 33 14 CL
TP-4 2 25 31 16 CL
TP-4 4.2 6 - - - ,
TP-5 3 5 - - -
TP-6 1.5 4 - - -
TP-7 1.5 33 52 30 CH

121516_mallard bay geotech report.docx
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3.0 SUBSURFACE CONDITIONS
This section presents the geologic setting of the site, the soil stratigraphy observed in the test pits, and

groundwater conditions observed in this and previous investigations.

3.1 Geologic Setting and Mapped Geology

The project site is located within the Puget Sound Lowland region, an area whose topography and geology
has been shaped by several major glacial episodes. The most recent glacial episode, the Vashon Stade-
of the Fraser Glaciation, is responsible fdr most of the present day topography and near-surface geblogic

conditions within the project area.

At the greatest extent (“maximum”) of the last glacial period, the Puget Lobe of the Cordilleran Ice Sheet
had advanced southward from British Columbia into the Puget Lowland, res‘ulting in deposits of proglacial
Iac.ustrine sediments, advance outwash sediments, and lodgment till emplaced upon older Vashon
sediments or bedrock. As the Puget Lobe retreated northward at the end of the last glacial maximum, it
deposited a discontinuous veneer of recessional outwash and ablation till. The action of the glacier upon
the landscape sculpted topography that is characterized by north-south trending elongate uplands and

valleys, and undulating outwash planes.

Mapped geologic units within the northern portion of the project area consist of undifferentiated sedimentary
deposits of the pre-Fraser glaciation, principally glacial lacustrine sediments interbedded with sand and
gravel deposits. Geologic conditions encountered during Golder’s field investigation are in general
agreement with published geologic maps. The southern portion of the site is mapped as recent wetland

deposits consisting primarily of peat and alluvium (Booth et al 2012).

3.2 Subsurface Stratigraphy

The subsurface stratigraphy at the project site consisted of topsoil overlying native deposits of glacial
lacustrine sediments and/or sand and gravel deposits with the exception of TP-1 which encountered
approximately 3-feet of fill overlying a buried topsoil layer which was underlain by sand and gravel.
Table 3-1 summarizes the stratigraphy encountered in the boreholes. The following is a summary of

geologic units encountered during Golder’s explorations:

TOPSOIL: Organic rich soil of silty sand. Deposits were dark-brown in color. Generally deposits

appeared loose with moist moisture content.

FILL: Fill encountered on site consists of a moderate yellowish brown silty sand and rounded

gravel with a relative density of compact to dense.

Golder
Associates
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GLACIAL LACUSTRINE DEPOSITS: Glacial lacustrine deposits were encountered in TP-2,
TP-4, and TP-7. Deposits were thinly stratified silty sand, sandy silt, clayey silt, or silty clay, with
some iron-staining. The color of the deposits ranged from pale yellowish brown to medium gray
and were firm to stiff in consistency. Field moisture content determinations ranged from damp to

moist.

SAND AND GRAVEL: Silty sand and rounded gravel deposits were encountered in TP-1, TP-3,
TP-4, TP-5, and TP-6. Deposits were unstratified. The color of the deposits ranged from pale
yellowish brown to moderate yellowish brown and were compact to dense in consistency. Field

moisture content determinations ranged from damp to moist.

T_able 3-1: Subsurface Stratigraphy

apleraon | opsoi(itbge) | il bge) | SeciiLactstrine | Sand and orave
TP-1 0.0t0 0.3 0.3t0 3.0 ' 3.2t06.5
TP-2 0.0to 0.5 0.5t06.0 A
TP-3 0.0to 0.3 : 0.3t0 6.5
TP-4 0.0to 0.2 K 1.3t02.1 0.2to 1.3 and

- 21t05.5

TP-5 ' 0.0t0 0.6 0.6t06.0
TP-6 0.0t0 0.3 0.3t06.0
TP-7 0.0t0 0.3 0.3t06.0

3.3 Groundwater Conditions

No groundwater was observed in the test pits excavated by Golder at the time of their excavation.
Groundwater seepage was noted in two of the test pits excavated and one borehole drilled by Earth
Consultants in 1996: at a depth of 2 feet in TP-13, at 3 feet and 9 feet in TP-14, and at 10 feet in borehole
B-4. Groundwater seepage was also noted in two of the test pits excavated by Earth consultants in 1990:
at a depth of 8 feet in TP-1 and at a depth of 5 feet in TP-2. Locations where groundwater was observed

varies spatially (see Figure 2) as well as temporally.

__ Golder
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4.0 GEOLOGIC CRITICAL AREAS

Development in geologic critical areas is regulated by Issaquah Municipal Code (IMC), Chapter 18.10
Environmental Protection. Coal miﬁes, streams, wetlands, lakes, steep slopes, aquifer recharge areas, as
well as areas subject to erosion, flooding, landslides, and seismic hazards, constitute environmentally
critical areas that are of special concern to the City (Issaquah 2016). Each of these critical areas is

addressed in the following sections.

4.1 Coal Mine Hazards _

Underground abandoned coal mines exist in Issaquah and are listed as critical areas due to the risk of
surface subsidence or collapse. The location of abandoned coal mines in Washington have been
documented and summarized by the Washington State Department of Natural Resources (WDNR 1994).
While there are numerous abandoned coal mines in Issaquah, there are none as far north as the Mallard
Bay site along the east side of Lake Sammamish. The Mallard Bay project site does not lie within or

adjacent to an area of previous underground coal mining.

4.2 Water Bodies and Aquifer Recharge Areas

Water bodies includes stream, wetlands and lakes and associated hazards such as flooding. The Mallard
Bay site contains a small stream in the southwest portion of the property and associated mapped wetlands.
The stream and wetland boundaries as well as associated buffers have been delineated by others and are

not covered in this report. There are no lakes on the Mallard Bay site.

Critical Aquifer Recharge Areas (CARA) are areas that are determined to have a recharging effect on
aquifers used as a source for potable water. The intent of the regulations is to minimize loss of recharge 4
quantity, to maintain the protection of supply wells for public drinking water, and to prevent contamination"
of groundwater. CARAs are show on the City of [ssaquah'’s Critical Aquifer Recharge Area Classification

Map. A copy of the map is included as Appendix C in this report.

The CARA map illustrates that the southern lowland stream and wetlands associated with the Mallard Bay
site are mapped as a Class 3 CARA or high aquifer recharge area. According to the IMC 18.10.796, Class 3
CARAs include those mapped areas outside wellhead protection areas that are identified as high aquifer
recharge potential areas based on characteristics of surficial geology and soil types. The Class 3 CARA
portion of the Mallard Bay site consists of the southern portion of the site that contains stream and wetland
critical areas and associated buffers. The CARA regulations preclude certain land uses within Class 3
CARAs to protect against groundwater contamination. Since the mapped portion of the Class 3 CARA at
Mallard Bay is already protected by critical areas delineations and buffers for streams and wetlands and

will remain undeveloped, there are no additional requirements recommended to address the CARA.

Golder
L7 Associates
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4.3 Seismic Hazards

Seismic hazards are defined in the IMC as “Those areas of the City subject to severe risk of earthquake
damage as a result of seismically induced settlement or soil liquefaction. These conditions may occur in
areas underlain by cohesionless soils of low density usually in association with a shallow groundwater
table.” The soil conditions identified in éxplorations by Golder and others on the portion of Mallard Bay
planned for development consist of medium dense to dense glacially consolidated materials. These soil

materials have a low susceptibility to seismically induced liquefaction.

4.4 Erosion Hazards :

The IMC defines erosion hazards as areas containing soils which, according to the United States
Department of Agriculture (USDA) Soil Conservation Service, may experience severe to very severe
erosion hazard. This group of soils includes, but is not limited to, the following when they occur on slopes
of 15% or greater: Alderwood gravelly sandy loam (AgD), Alderwood-Kitsap (Akf), Beausite gravelly sandy
loam (BeD and BeF), Kitsap silt loam (Kpd), Oval gravelly sand loam (OvD and OvF), Ragnar fine sandy
loam (RaD), Ragnar-Indianola Association (RdE), and any occurrence of River Wash (Rh).

The Mallard Bay site as mapped by the USDA Soil Conservation Service (NRCS 2016) contains four soil

types as follows:

EvC — Everett very gravelly sandy loam: This soil type is mapped at the very southern edge of the
property along the stream channel and wetlands where no development is planned. This soil type

is formed on 8 to 15% slopes and is not considered an erosion hazard per the IMC definition.

KpD — Kitsap Silt Loam - This soil type is mapped over most of the central portion of the Mallard
Bay site between the ravine and abandoned logging road and the lowland at the south end of the
site. The “D” in the soil type designation signifies the occurrence of this soil type on slopes of 15%

or greater. This soil type is listed as an erosion hazard soil type per the IMC definition.

KpB — Kitsap Silt Loam — This soil type is mapped on the upland portion of Mallard Bay north of the

shallow ravine. This soil type is not considered an erosion hazard per the IMC definition.

Ma - Mixed alluvial land — This soil type is mapped in the extreme southeastern corner of the Mallard

Bay property. It is not considered an erosion hazard per the IMC definition.

The IMC development standards for sites containing erosion hazards is included in IMC 18.10.515
Development Standards paragraph B “Erosion Hazard Areas” and include eight requirements. For
example, clearing on erosion hazard areas is allowed only from April 1 to November 1. Other requirements

deal with timing of sediment and erosion control measures and others.

% E Golder
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4.5 Landslide Hazards

Landslide hazard areas are defined as areas of the City subject to a severe risk of a landslide and are
characterized as areas that have shown movement during the Holocene epoch or have geologic
characteristics that are typical of landslide areas such as slopes greater than 40%, springs, impermeable
soils interbedded with granular soils or areas undergoing rapid erosion. Not all steep slope areas (greater

than 40%) meet the definition of landslide hazards areas.

Mallard Bay's steep slope hazard areas (defined in previous section) were examined in the field by a
qualified geologist who looked for signs of historic slope movement, springs, or adverse geologic contacts
(layered permeable and impermeable soil units, fractured clay). The steep slope areas of the site are
generally small (slope heights under 30 feet) and most are associated with a shallow ravine/logging road
alignment in the north half of the site. There were no visual geomorphic signs typical of landslides and no
seeps on the slopes. The soil conditions included glacially consolidated silty sand and clayey silt with
localized areas of sand and gravel, generally in the upland portion of the site. In our professional judgment

there are no slopes on the Mallard Bay site that would qualify as landslide hazards.

4.6 Steep Slope Hazards

Steep slope hazard areas are defined in the IMC as any ground that rises at an inclination of 40% or more
within a vertical elevation change of at least 10 feet. The project civil engineer (Core Design) produced a
topographic exhibit that includes all the site slopes that meet the steep slope hazard definition (Exhibits A1
and A2). The delineated steep slope hazard areas on Exhibits A1 and A2 have been numbered for
purposes of discussion in this report (1 to 7) starting at the south end of the site. All of the steep slopes lie
along the same continuous slope that wraps around the south and west boundaries of the upland area of
Mallard Bay. The steep slopes at the south end of the site range from about 70 to 80 feet elevation at the
toe to 94 feet at the crest. The steepv slopes along the west portion of the site and bordering the shallow
ravine containing the logging road range between about 100 to 130 feet elevation with a very minor area at

the head of the ravine between 140 to 150 feet elevation. Each of the slopes is described below.

4.6.1 Slope #1

This slope is located on proposed Lots #3 and 4 and consists of an arc shaped slope from 74 feet elevation
to a maximum 94 feet elevation (20 feet maximum). The slope was created by mineral aggregate mining
by a trucking company that occupied the large flat ground just south of Lot #5 between about 1990 and

2008. The slope is well vegetated and does not exhibit any signs of erosion of sloughing.

The Mallard Bay development -plan proposes to re-grade and flatten the portions of Slope #1 between
10 and 20 feet in height as part of lot grading for Lots #3 and 4 (Figure 2). The resultant slope condition
will be more stable (less steep) than the current slope condition. In accordance with IMC 18.10.580

paragraph E “Limited Exemptions”, the applicant is requesting an exemption from the steep slope critical

é Golder
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areas for Slope #1 based on the condition that the slope was created as part of a previous, legal grading

activity and is now part of the approved development proposal.

4.6.2 Slope #2

Slope #2 is located south of the planned entry road off of SE 434 Way. It consists of a localized area of
40% slope within a larger, gentler slope located above the un-named creek (Exhibit A2). The maximum
height of the 40% slope is 20 feet between 74 and 94 feet elevation. There is no development currently
planned in this area and the slope will be left in its current natural forested condition. The slope is well

vegetated and wooded with young second growth trees. There are no signs of erosion or slope instability.

In accordance with IMC 18.10.580 paragraph E “Limited Exemptions”, the applicant is requesting a limited
exemption from the steep slope critical areas for Slope #2 based on the slope height meeting the exemption
criteria (up to 20 feet). Since no development is planned in the area of the slope it is our professional

opinion that granting the exemption will not result in any adverse geotechnical impacts.

4.6.3 Slope #3

This segment of steep slope lies just north of Slope #2 along the same slope complex and consists of
discontinuous 40% slopes ranging in height from about 6 to 18 feet (Exhibit A1). These slopes lie over the
planned entrance road to Mallard Bay (see also Figure 2). The slopes connect to a segment of higher steep
slopes to the north (Slope #4) but due to their discontinuous nature and relatively low height they are being
described separately. The slopes are thickly vegetated and forested with young second growth trees.

There are no signs of slope instability or erosion on the slopes.

Construction and grading for the planned project entrance road would eliminate nearly all of Slope #3, only
a narrow band would remain on the north side of the road between the road and Slope #4. The planned
entrance road would be cut into the slope and contain engineered retaining walls along the road edge where

needed.

In accordance with IMC 18.10.580 paragraph E “Limited Exemptions”, the applicant is requesting a limited
exemption from the steep slope critical areas for Slope #3 based on the slope height meeting the exemption
criteria (up to 20 feet). Nearly all of the steep slope will be removed as part of the road gfading. The small -
portion of 40% slope remaining north of the entrance road will be unaffected and will end up being
incorporated into the buffer and building setback for the adjacent Slope #4. Therefore, it is our professional

opinion that granting tl;le exemption will not result in any adverse geotechnical impacts.

4.6.4 Slope #4
Slope #4 is located along the south side of the shallow ravine and abandoned logging road in the north half

of the site. The slope inclination is approximately 50% and consists of several discontinuous slope

% g Golder
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segments with the longest continuous segments reaching 22 to 26 feet in height (Exhibit A1). The toe of
the slope terminates at the edge of the abandoned logging road in the ravine floor and the crest extends to
130 to 140 foot elevation. The slopes are thickly vegetated and forested with young second growth conifers
and deciduous trees. There are no signs of slope instability and no severe erosion. It appears the majority
of Slope #4 is natural with the exception of some minor grading (cuts and fills) that has altered the toe of

the slope during construction of the abandoned logging road.

Slope #4 is subject to the requirements of the steep slope protection requirements in the IMC (buffers and
building setback) due to its inclination and maximum slope height. We recommend the City approve the

following protection measures for Slope #4.

B Buffer Width = 10 feet: We recommend reducing the standard buffer of 50 feet to the
minimum of 10 feet on the top, toe, and sides of Slope #4. The reduced buffer width will
provide equivalent protection for the following reasons. The toe of the slope terminates in
an area that will remain undeveloped. Only one building lot will be situated adjacent to the
buffer along the top of the slope. The building lot will be graded flat, at the elevation of the
lowest part of the adjacent slope buffer thus removing up to 10 feet of fill from the crest of
slope above the steep slope critical area. By inspection, this will result in a significant
improvement in the stability of Slope #4. :

B Building Setback = 15 feet: We recommend including a 15 foot building setback in addition
to the steep slope buffer.

M See the discussion under Slope #6 for recommendations for toe of slope grading for the
residential access road retaining wall at the east end of Slope #4.

4.6.5 Slope #5

Steep slope area #5 consists of several discontinuous steep slope segments located at the upper east end
of the ravine and abandoned logging road. The slope segments range in height from about 8 to 18 feet
and are thickly vegetated and forested. The majority of the surface of the siopes appears natural. However,
the toe of the slopes have likely been altered and flatténed due to grading for the abandoned logging road

(Exhibit A1). Slope #5 area is stable, with no signs of severe erosion.

The development plan would eliminate Slope #5 by filling with compacted structural fill and creating level
or stepped house lots and a residential road. The west side of the road will be supported with an engineered

retaining wall. The resultant slope condition will be stable.

In accordance with IMC 18.10.580 paragraph E “Limited Exemptions”, the applicant is requesting a limited
exemption from the steep slope critical areas for Slope #5 based on the slope height meeting the exemption
criteria (up to 20 feet). No adverse impact is anticipated as a result of this exemption since all the slopes

will be eliminated.

@hotaer
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4.6.6 Slope #6

Slope #6 is located on the north side of the shallow ravine and abandoned logging road. It is the largest
continuous steep slope on the Mallard Bay property with a maximum slope height of about 34 feet
(Exhibit A1). The slope is thickly vegetated and forested with young second growth trees. There are no

signs of slope instability, seeps or severe erosion on the slope.

Planned development near Slope #6 will include construction of a hammerhead driveway along the flat
bench on the north side, above the crest of the slope. In addition, a neighborhood access road will be

constructed across the east edge of the slope (Exhibit A1). The .road will be supported by an engineered
' retaining wall. The retaining wall construction will include fill placement in the bottom of the ravine over the
former logging road to reduce the height of the retaining wall. The planned filling will reduce the height of
Slope #6 at the east end of the ravine at the planned road crossing to less than 20 feet. Likewise, the fill
over the logging road will reduce the height of Slope #4 on the south side of the ravine to less than 20 feet
adjacent to the new access road retaining wall. This will permit the construction of the residential access

road and retaining wall adjacent to Slope #4 and #6 and maintain a reduced 10 foot steep slope buffer.

In accordance with IMC 18.10.580 paragraph A “Buffers” item 2, the applicant is requesting a reduction of
the steep slope buffer from 50 feet to 10 feet for Slope #6. Provided the geotechnical recommendations
presented in this report for controlling site drainage and stormwater runoff adjacent to slopes are followed,
the reduced buffer will not reduce the level of protection provided to the development or the steep slope.
The proposed site grading will not impose additional loads on the slope. The retaining wall proposed for
the residential access road will be designed to support the road fill and anticipated surcharge loads and will

meet required static and seismic stability design factors of safety.

4.6.7 Slope #7

Slope #7 consists of a north extension of Slope #6 that includes two discontinuous 40% steep slope
segments with a maximum slope height of 12 to 14 feet (Exhibit A1). The slopes are well vegetated and
do not exhibit signs of severe erosion. The toe of the slope terminates at the shoulder of SE 43 way and

it appears the slope was created all or in part during grading for construction of SE 43 Way.

In accordance with IMC 18.10.580 paragraph E “Limited Exemptions”, the applicant is requesting a limited
exemption from the steep slope critical areas for Slope #5 based on both of the allowed exemption criteria,
slope height less than 20 feet and slope being created by previous legal gradihg. The slope height for
Slope #7 is less than 20 feet and no adverse impact is anticipated to result from this exemption. There will
be no construction activity at the toe or sides of the slope and house lot #31 above will be graded so that

no additional load will be imposed on the slope.

V=4 :
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5.0 ENGINEERING RECOMMENDATIONS

Based on the results of our study, the proposed development is feasible from a geotechnical perspective.
Conventional spread footing foundations may be used on native soils or compacted structural fill. Slab-on-
grade or framed floors may be used. A variety of retaining wall types are feasible, including concrete walls,
mechanically stabilized earth (MSE) walls, and rockeries. Adequate drainage of foundations, slabs, walls,
and crawl spaces is essential and should be provided in the design. Once the design plans have been
finalized, Golder should be given the opportunity to review the plans for consistency with our assumptions

and recommendations.

The following sections present engineering design recommendations for the proposed development.

5.1 Seismic Design Criteria
Site Class and ground motion parameters for seismic design were determined in accordance with the 2015
International Building Code (ICC 2015). '

5.1.1 Site Class
Site Class is based on the shear wave velocity of the upper 100 feet of soil at the site. Based on the soils
encountered during Golder’s field investigation and the results of previous investigation as well as geologic

maps of the area, we recommend Site Class D be used for design.

5.1.2 Ground Motion Parameters

Spectral accelerations were assessed based on a point near the middle of the site, with latitude 47.5689,
longitude -122.0524. Spectral accelerations based on data through 2008 were obtained using the US
Geological Survey (USGS) Seismic Design Maps Tool (USGS 2014). Recommended spectral parameters

are as follows:

B Mapped spectral parameters:
@® 0.2-second spectral acceleration, Ss: 1.303
® 1.0-second spectral acceleration, S1: 0.495
B Spectral parameters adjusted for site class:
® 0.2-second spectral acceleration, adjusted for Site Class, Sus: 1.303
® 1.0-second spectral acceleration, adjusted for Site Class, Smi: 0.745
M Design spectral parameters: 4
@® 0.2-second design spectral acceleration, Sps: 0.869

@® 1.0-second design spectral acceleration, Sp1: 0.496

L7 Associates
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5.2 Foundations

Shallow spread footings appear to be feasible foundations for the proposed structures on the site. The
footings will be founded on compact silty sand; compact sandy silt; compact sand and gravel; firm to stiff
clayey silt; firm to stiff silty clay; or properly compacted structural fill. Footings should not be placed on
loose soils, un-compacted fill, or organic soils (including topsoil). If in-situ soil conditions are not as appears
in this study, the spread footings should be founded on a compacted structural fill as described later in this

report.

Footings bearing on compact or firm native soils or structural fill may be designed based on the following

recommendations:

B Maximum allowable bearing pressure:
The following may be increased by 1/3 when resisting seismic or wind loads:
® Compact silty sand, sandy silt, or sand and gravel:3.5 Kips per square foot (ksf)
® Firm to stiff clayey silt or silty clay: 2.5 ksf

B Resistance to lateral loads
The following values may be increased by 1/3 when resisting seismic or wind loads:
@ Allowable base friction: 0.40 (includes a factar of safety of 1.5)

® Allowable passive lateral earth pressure: 350 pounds per cubic foot (pcf) equivalent
fluid density (ignore upper 1 foot of calculated passive pressure, includes a factor of
safety of 2.0)

B Minimum embedment below lowest adjacent grade: 1.5 feet
B Minimum width

@ Strip footings: 1.5 feet

@® Isolated footings: 2 feet

B Settlement when subjected to maximum allowable bearing pressure: 0.5 to 1.0 inch

Perimeter footing drains are recommended for all exterior foundations, except where they are specifically
designed to be inundated. Footing drains should consist of a perforated drain pipe placed at the bottom of
~ the footing, enveloped in drain rock, and the drain rock and pipe enveloped in drainage filter fabric. Drain
rock should conform to the gradation specified in Table 5-1. Footing drains should convey water under
gravity flow to the storm water céllection system or other suitable discharge point. Roof drainage other
surface runoff should be collected and conveyed in a tight-lined system separate from the foundation drain
system. Cleanouts should be provided on all drain systems. The ground surface adjacent to exterior

foundations should be graded to drain away from the footing.

éy Golder
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Table 5-1: Footing Drain Rock Gradation

Sieve Size Percent Passing
1-1/2 inch 100 %

3/8 inch ' 10% — 40%

No. 4 0-5%

No. 200 0—-2%

Note: Percent passing is by dry weight

5.3 Floors
Conventional slab-on-grade floors or framed floors are suitable for the site subject to the recommendations

in this section.

Slab-on-grade floors can be supported on a subgradé of compact native soils or properly compacted
structural fill. Slabs-on-grade should not be founded on loose soils, un-compacted fill, or organic soils

(including topsail).

We recommend slab-on-grade floors be underlain by a capillary break material, consisting of a minimum
thickness of 4 inches of clean, free draining gravel, or crushed rock meeting the particle size gradation

shown in Table 5-2.

Table 5-2: Capillary Break Gradation

Sieve Size Percent Passing
1 inch 100 %

No. 4 0% —70%

No. 10 0—30%

No. 100 0—-5%

No. 200 0-2%

Note: Percent passing is by dry weight

Provide drainage such that surface and subsurface water is directed away from floor subgrades or

crawlspaces.

Vapor transmission from soil through floors is an important consideration in the performance of floor
coverings and controlling moisture in structures. Possible moisture effects on materials placed on bare
concrete floors for storage should also be considered. The identification of alternatives to prevent vapor
transmission through floors is outside of our expertise. A qualified architect or building envelope consultant
can make recommendations for reducing vapor transmission through floors, based on the building use and
ﬂdoring specifications. Recommendations considered might include vapor barriers/retarders, concrete

admixtures/coatings, drainage networks, and/or venting.
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5.4 Retaining Structures
Retaining structures in the plans for the site include rockery walls and MSE walls or conventional gravity-

based retaining walls.

5.4.1 Lateral Earth Pressures
Retaining walls should be designed to resist the lateral loads imposed by the retained soils and applicable
surcharge loads. The folldwing earth pressure coefficients and design parameters may be used for design

of retaining walls.

Where typical passenger vehicle traffic loads will occur adjacent to the wall, a uniform vertical surcharge
load of 100 pounds per square foot (psf) should be added. Additional surcharges due to adjacent
foundations or heavy vehicles should be added to the design pressures as required. A uniform vertical

surcharge of 250 psf is adequate for most typical construction equipment.

We recommend freé-draining backfill conforming to Washington State Department of Transportation
(WSDOT) 9-03.12(2) “Gravel Backfill for Walls” be used behind walls (WSDOT 2016). The walls should

also include a foundation drain, as described in the “Foundations” section of this report.

Table 5-3: Design Parameters for Lateral Earth Pressures

Design Parameter Value
Active Earth Pressure Coefficient, Ka 0.24
At-Rest Earth Pressure Coefficient, Ko 0.41
Seismic Active Earth Pressure Coefficient, Kaet 0.51
Seismic Active Earth Pressure Coefficient, Kae2 0.34
Allowable Passive Earth Pressure Coefficient, Kp 2.78
Allowable Seismic Passive Earth Pressure Coefficient, Kpe 2.59
Allowable Base Friction Coefficient, cast-in-place foundation | 0.40

Notes:

1. Values assume flat ground surface at top and toe of retaining wall.

2. Values apply to backfill soils meeting WSDOT Standard Specification 9-03.12(2) “Gravel Backfill for Walls”
(WSDOT 2016).

3. Use Ka for the design of permanent cantilever walls free to rotate about the top.

4, Use Kaet for the design of permanent walls that cannot deflect during design earthquake (seismic coefficient
kn = 0.35). .

5. Use Kaez for the design of permanent walls where permanent deflections of 1 inch resulting from the design
earthquake are acceptable (seismic coefficient kn = 0.17).

6. Values for passive earth pressure coefficients (Kp and Kpe) include factors of safety of 2.0 and 1.5, respectively.

7. Value for base friction coefficient includes a factor of safety of 1.5, and may be increased by 1/3 when resisting
wind or seismic loads.

5.4.2 Rock Walls ,
Rock walls (rockeries) may be appropriate to support cuts and fills associated with site grading. We do not

recommend rockeries in areas where the ground at the top or bottom of the rockery will be sloped steeper

Golder
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than about 6H:1V (Horizontal:Vertical) or in areas where the rockery would be required to support vehicle
traffic or other significant surcharge loads. Rockeries should be designed in accordance with the following

recommendations.

Drainage: Proper drainage is critical for retaining walls. Free-draining fill should be included
immediately behind the rock fascia to ensure proper drainage. This free-draining fill should be shot
rock or quarry spalls conforming to the requirements of WSDOT section 9-13.7(2) “Backfill for Rock
Wall” (WSDOT 2016). A foundation drain, as described in the “Foundations” section of this report,

should also be provided.

Geosynthetic Filter Fabric: A geosynthetic filter should be installed between the free-draining fill
and the retained material to prevent the retained material from washing out. Filter fabric should
conform to WSDOT Section 9-33 “Construction Geosynthetic” (WSDOT 2016).

Rock Facing: All rockery fascia elements should conform to WSDOT Section 9-13.7(1) “Rock for
Rock Walls and Chinking Material” (WSDOT 2016). Rock elements should be sound, un-
weathered, weathering resistant, angular ledge rock. The longest dimension of any individual rock
should not exceed three times the rock’s shortest dimension. Suitability of rock should be
determined by a qualified engineer, and we recommend using rock from a quarry that has
documentation of test data indicating the rock is durable. The face of the rockery wall should be

battered to 1H:6V or flatter.

Height: Cut rockery walls can be as tall as 6 to 8 feet without reinforcement. Fill walls can be as
tall as 4-feet high without soil reinforcement. Fill should be placed and compacted beyond the

desired face of the rock wall and then cut prior to placement of rock fascia.

5.4.3 Mechanically Stabilized Earth Walls
MSE walls may be appropriate as retaining structures for the proposed development provided the following

recommendations are followed.

MSE Reinforced Fill: We recommend that a high quality, clean, well-graded sand and gravel fill
such as material meeting WSDOT 9-03.14(4) “Gravel Borrow for Structural Earth Wall” (WSDOT
2016) be used. The maximum fines content allowed by that specification is 7%. A material with
up to 15% fines content may be used if additional drainage features are provided as described

below.

Drainage: MSE walls can perform poorly if the backfill behind the wall and/or in the reinforcement
zone becomes saturated. Thus, it is essential to use free-draining fill within the zone of

reinforcement. If finer-grained fill is considered, a chimney drain should be used behind the

é Golder

7 Associates

121516_mallard bay geotech report.docx



December 2016

18

1667207

reinforced zone and a sand blanket should be used beneath the reinforced zone to intercept and

drain any seepage. A drainage layer, usually consisting of clean -gravel or crushed rock meeting

filter criteria, should also be included immediately behind the MSE wall face. The wall designer

should be consulted if material changes occur, so that appropriate drainage provisions are made.

Table 5-4: Soil Parameters for MSE Wall Design

Soil Properties Reinforced Soil Retained Soil Foundation Soil
Unit Weight (pcf) 125 125 125
Friction Angle (deg) 34 32 32

0 0 0

Cohesion (psf)

5.5 Permanent Slopes

For preliminary design purposes we recommend that long-term permanent cut slopes should be 2H:1V or

flatter assuming proper drainage and erosion control. In our experience, 2H:1V and steeper slopes are

- significantly more likely to experience erosion or sloughing during the first winter season, until vegetation is

well established. Aggressive erosion control measures, including plastic sheeting, are sometimes needed

to prevent significant slope damage.

maintenance and application of landscaping.

In general, 3H:1V slopes or gentler are preferred for ease of
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6.0 CONSTRUCTION RECOMMENDATIONS

Geotechnical-related site construction activities will consist of stripping and grubbing, temporary
excavations, subgrade and foundation preparation, and placement and compaction of structural fill. Based
‘on the observed soil conditions, conventional earthwork equipment can be used for excavation, fill
placement, grading, and compaction. Most of the on-site soil is suitable for re-use, depending on fines
content, moisture, and intended purpose. Silty soils are not suitable fpr use where free-draining materials

are required, and they can become unusable during wet season construction.

No groundwater was observed in Golder's investigation. However, previous studies have encountered
groundwater as shallow as 3 feet. The contractor should be prepared to control areas of seepage that

could occur in excavations.

Erosion control and surface water drainage should be included in construction plans. A qualified

geotechnical firm representative should monitor critical aspects of construction.

6.1 Erosion Control and Construction Drainage
Erosion control for the site will include the Best Management Practices (BMPs) incorporated in the civil

design drawings and may incorporate the following recommendations:

W Limit exposed cut slopes.

M Route surface water through temporary drainage channels around and away from exposed
slopes. ’

M Use silt fences, straw, and temporary sedimentation ponds to collect and hold eroded
material on the site.

M Seeding or planting vegetation on exposed areas where work is completed and no
buildings are proposed.

W Retaining existing vegetation to the greatest possible extent.

Even during dry weather, Golder recommends site drainage measures be incorporated into the project
construction. Construction of a detention pond or vault, either temporary or permanent, is recommended
early in development so it can be used for water and sediment control during construction of the up-slope

portions of the site.

Surface runoff can be controlled during construction by careful grading practices. We recommend that the
contractor sequence excavations so as to provide constant positive surface drainage for rainwater and. any
groundwater seepage that may be encountered. This will require grading slopes, and constructing
temporary ditches, sumps, and/or berms. All collected water should be directed, under control, to a positive

and permanent discharge system such as the storm detention pond or vault. Construction stormwater

g Golder
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facilities should be designed to handle higher sediment content compared to the post-development

condition. The site should be graded at all times to facilitate drainage and minimize the ponding of water.

6.2 Site Preparation _

Site preparation should include removal of existing structures, utilities, vegetation, root mass, organic soils,
and any other deleterious materials from areas where buildings, pavements, or structural fill will be placed.
Organic soils (including topsoil) may be used as landscaping fill. The thickness of topsoil observed in
Golder’s investigaﬁon and investigations by others ranged from 0 to 1 foot. Areas of deeper organics should
be anticipated, such as where tree root balls and stumps and poorly drained areas are present. These
deep organics, if present within areas to be developed, should likewise be removed by excavation and
backfilled with structural fill. Any uncontrolled fill and underlying organics and topsail should also be

removed from areas where building, pavements, or structural fill will be placed.

6.3 Slopes and Temporary Excavations

Slopes should be protected from erosion and instability. Practices to protect the slopes include maintaihing
existing vegetation on the slope, establishment of vegetation on new slopes, temporary placement of plastic
sheeting over the slope face, placement of berms or drains to divert storm water from flowing down the

slope face, and limiting the amount of exposed slope-face at a given time by construction scheduling.

Safe temporary excavations are the responsibility of the contractor and depend on the actual site conditions
at the time of construction. Temporary excavations should comply with all Occupational Safety and Health
Administration (OSHA) and Washington Industrial Safety and Health Act (WISHA) standards. Based on
observed conditions, walls of temporary excavations should be no steeper than 1.5H:1V where groundwater
seepage is nbt encountered. If groundwater seepage is encountered, walls should then be sloped at 2H:1V
or flatter to prevent caving or sloughing. If these slopes cannot be achieved, temporary shoring may need

to be installed. The contractor should emploj appropriate temporary shoring in trenches with vertical walls.

In the event that groundwater seepage is encountered during excavation, the contractor should install
temporary drainage measures to protect the cut face and prevent degradation of the excavation area until

permanent drainage measures can be constructed.

6.4 Subgrade and Foundation Preparation
It is expected that foundations will be founded on compact to dense silty sand, sandy silt, or sand and
gravel. If the soil exposed during construction is loose or otherwise un-suitable (e.g., too wet, peat) it should

be conditioned, if practical, or removed and replaced with compacted structural fill.

If soil moisture conditions allow, after exposing the subgrade for foundations or structural fill, we recommend

proof-rolling the subgrade with a loaded dump truck or other heavy wheeled vehicle (e.g. wheel loader). If

Golder
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the subgrade is wet or it is not feasible to access the subgrade with a heavy wheeled vehicle, we do not
recommend performing a proof roll. Instead we recommend that the subgrade conditions be observed by

the geotechnical engineer prior to structural fill placement.

Where fill will be placed adjacent to an existing slope, steps should be excavated into the existing slope to

help “key” the new fill into the slope.

Based on our visual examination of soil samples and our experience, the silty soils encountered onsite can
become loosened and easily disturbed under the influence of surface water and construction equipment.
The contractor will have to implement suitable procedures to protect the subgrade, such as excavating
without tracking on the native soils, use of a crushed rock or gfavel—working mat, dewatering, soil admixing,

geotextiles, or other-suitable procedures during construction.

Native competent subgrade that becomes loosened by the contractor’s operation and wet and unsuitable
soils should be over-excavated and replaced with a suitable structural fill, or the soil admixed with a moisture
reducing agent or cement treated base (CTB). The footing excavations should be free of any loose, soft,

or disturbed material; and of water prior to placement of reinforcing bars and concrete.

6.5  Fill Materials, Placement and Compaction
Structural fill, including fill supporting structures and pavements, and fill behind retaining walls (and within
MSE walls) is the primary focus of this section. Non-structural fill or fill in landscaped areas should also be

compacted in lift thicknesses of 12 inches or thinner and should be firmly compacted.

6.5.1 Structural Fill Materials

Structural fill should be free of all debris and organic matter. Structural fill should be near the optimum
moisture content and otherwise capable of being compacted to the required specifications for the particular
use. Typical structural fill materials include clean sand and gravel; well-graded mixtures of sand and gravel
(commonly called “gravel borrow” or “pit-run”); mixtures of silt, sand, and gravel; crushed rock; quarry spalls;
and controlled-density fill (CDF). If on-site soils do not meet the criteria for structural fill, or cannot be
reworked to a suitable condition, we recommend using imported granular fill consisting of clean, well-graded
sand and gravel, such as WSDOT 9-03.14(1) “Gravel Borrow” (WSDOT 20186). Other materials may be
used with the approval of the engineer. Structural fill imported for use during wet weather should be free-

draining.

Structural fill that must be free draining, such as retaining wall backfill, should be clean sand and/or gravel
with less than 5% content passing the No. 200 sieve. For imported free-draining structural fill for use as
wall backfill, we recommend using WSDOT 9-03.12(2) “Gravel Backfill for Walls” (WSDOT 2016). For
imported free-draining structural fill for use other than as wall backfill, we recommend WSDOT 9-03.14(1)

é Golder
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“Gravel Borrow” (WSDOT 2016) except with less than 5% content passing the No. 200 sieve. Other

materials may be used with the approval of the engineer.

6.5.2 Structural Fill Placement

Structural fill should be placed in horizontal lifts not exceeding 8 inches in thickness before compaction.
-Each lift should be thoroughly compacted with a mechanical compactor. Structural fill supporting footings
should extend laterally outside of the footing base at a 1H:1V or flatter inclination projected down and away
from the bottom edges of the footing. In areas of thick structural fill, this requirement may be relaxed with

the approval of the engineer.

6.5.3 Structural Fill Compaction

Using the maximum dry density determined by ASTM D1557 (“modified proctor”) as a standard, we
recommend that structural fill should be compacted to the minimum density presented in Table 6-1. If
multiple different compaction requirements apply to an area of structural fill, the compaction should meet

the most stringent applicable requirement.

Table 6-1: Compaction Criteria

% Minimum
Fill Application Compaction
Building pad 95
Footing subgrade or bearing pad 95
Slab-on-grade floor subgrade and subbase : 95
Retaining wall footing subgrade 95
Concrete slab subgrades 95
Asphalt pavement base and subbase 95
Asphalt pavement siibgrade 95
Retaining wall backfill 90
Footing and stem wall backfill 90

'6.5.4 Structural Fill Subgrade Verification and Compaction Testing

Structural fill should be plaéed on firm, yielding subgrade prepared in accordance with the
recommendations in this report. The condition of all subgrade should be verified by the geotechnical
engineer before filling or construction begins. Fill compaction should be verified by means of in-place
density tests performed per ASTM D6938 (or appropriate alternative when ASTM D6938 is not suitable for

the fill material) during fill placement so that compaction may be evaluated as earthwork progresses.

Pavement and foundation subgrade should be maintained in a well-compacted state and protected from

degradation prior to paving or placing concrete. Protection measures may include restricted traffic,
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perimeter drain ditches, or placement of a protective gravel layer on the subgrade. Disturbed or wet areas

in the subgrade should be removed and replaced by suitably compacted structural fill.

6.6 Re-Use of On-Site Soils

Two main types of soil were identified during the excavation. The first type is sand and gravel deposits with
varying fines content. The second type is glacial lacustrine deposits of silty sand, sandy silt, clayey silt, and
silty clay. The sand and gravel soils are suitable for re-use as structural fill. They are generally not suitable
for use as free-draining structural fill. The silty sand and sandy silt glacial lacustrine deposits may be
suitable for re-use as structural fill if the moisture content is close to optimum for proper compaction. The
silty sand and sandy silt glacial lacustrine deposits will generally not be suitable for re-use as structural fill
during wet season or wet weather conditions. Clayey silt or silty clay glacial lacustrine deposits are not

suitable for re-use as structural fill.

6.7 Wet Weather Construction
Although feasible, earthwork construction during wet weather or the rainy season will significantly.increase
costs associated with off-site disposal of unsuitable excavated soils; effort to control surface water; and

subgrade disturbance and need for soil admixtures, geotextiles, or rock working mats.

For fill placement during wet-weather site work, we recommend free-draining soils as described previously

in this report.

6.8 Geotechnical Construction Monitoring

We recommend that a qualified geotechnical-engineering firm is on-site during critical geotechnical aspects
of the project. This would include observation of excavation; footing, slab, wall, and pavement subgrade
preparation; placement of wall and footing drains; subgrade in areas where structural fill will be placed; and
placement and compaction of structural fill. As required by the International Building Code (ICC 2015) the

geotechnical engineer of record shall perform the special inspection.
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7.0 USE OF THIS REPORT
This report has been prepared exclusively for the use of Steve Burnstead Construction Company and their

consultants for the project described.

The conclusions and recommendations presented in this report are based on the explorations and
observations completed for this study, conversations regarding the existing site conditions, and our
understanding of the planned project. The conclusions are not intended nor should they be construed to
represent a warranty regarding the project, buf they are included to assist in the planning and design

process.

Judgment has been applied in interpreting and presenting the results. Variations in subsurface conditions
outside the exploration locations are common in glacial environments, such as those encountered at the
site. Actual conditions encountered during construction might be different from those observed in the
explorations. When the site project plans are finalized, we recommend that Golder be given the opportunity
to review the plans and specifications to verify that they are in accordance with the conditions described in

this report.

The explorations were advanced and logged in general accordance with locally accepted geotechnical
erigineering practice, subject to the time limits, ‘and financial and physical constraints applicable to the
services for this project, to provide information for the areas explored. There are possible variations in the

subsurface conditions between the borehole locations and variations over time.

The professional services retained for this project include only geotechnical aspects of the subsurface
conditions at the site. Environmental services were not included in the scope of work. The presence or
implications of possible surface and/or subsurface contamination resulting from previous site activities

and/or resulting from the introduction of materials from off-site sources not addressed in this report.

Golder

ssociates

121516_mallard bay geotech report.docx
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8.0 CLOSING _
We appreciate the opportunity to work on this project, and expect that this report meets your needs. If you

have questions, comments, or require further information, please contact us.

GOLDER ASSOCIATES INC.

. Engineering Geologisl/.i"c";- :
. 44 \

9&?- = """:69

12/15/16

Steven Van Shaar, PE
Senior Project Engineer Principal Geologist

SRV/JGJ/ks

@ ot
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EXPLORATION LOGS



LOG OF TEST PIT 1667207_MALLARD_BAY_TEST_PITS.GPJ GLDR_WA.GDT 11/5/16

LOG OF TEST PIT TP-1

Temp °F Weather_Clear Engineer_AGM Operator_Ted
Equipment_CAT 303GR Contractor_Mountain View Date_11/4/2016
Elevation Datum _Geodetic Job 1667207
Location .
.':outh([)IIIIQLIII_I|IIIl|I ] North
10 . 15 20
9 E= Z AZEZ
B ; of; SAMPLES
| DEPTH MOISTURE
R ) (%)
—5
B Bottom of Test Pit at 6.5 ft
—10
—15
20
LITHOLOGIC DESGRIPTIONS AND EXCAVATION NOTES i | ey | PR 10 b
A 0.0-0.3ft: TOPSOIL (ft) (ft) (ft)
B 0.3-3.0ft: SM, fine to coarse SAND and fine to coarse,
rounded GRAVEL, little silt, moist, moderate
yellowish brown, compact to dense
C 3.0-3.2ft: BURIED TOPSOIL
D 3.2 -6.5ft: SM, fine to coarse SAND and fine to coarse,
rounded GRAVEL, little silt, moist, moderate
yellowish brown, compact to dense SPECIAL NOTES:




LOG OF TEST PIT 1667207_MALLARD_BAY_TEST_PITS.GPJ GLDR_WA.GDT 11/5/16

(A Golder LOG OF TEST PIT TP-2
L/Associates
Temp °F Weather_Clear Engineer_AGM Operator_Ted
Equipment_CAT 303GR Contractor_Mountain View Date_11/4/2016
Elevation Datum_ Geodetic Job 1667207
Location
Nofth(Lllllé[lll[llll]l ] South
10 15 20

0 === AT

| SAMPLES

| DEPTH MOISTURE

NO. (ft) (%)

B B

5

— Bottom of Test Pit at 6.0 ft

—10

—15

L—20

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME B e[| P e e
A 0.0-0.5ft: TOPSOIL A (ft) (ft) (f)
B 0.5-6.0ft: MH, CLAYEY SILT, little fine sand, thinly
bedded, iron stained, pale yellowish brown,
firm to stiff
SPECGIAL NOTES:




LOG OF TEST PIT 1667207_MALLARD_BAY_TEST_PITS.GPJ GLDR_WA.GDT 11/5/16

’Associates
Temp °F Weather_Clear Engineer_AGM

Equipment_CAT 303GR

Contractor_Mountain View

Operator_Ted

“Golder LOG OF TEST PIT TP-3

Date _11/4/2016

Elevation Datum _Geodetic Job_ 1667207
Location
Westélilll)llll||ll[|l "] East
10 15 20
—0
| SAMPLES
DEPTH MOISTURE
. NO. o
(ft) (%)
—5
B Bottom of Test Pit at 6.5 ft
—10
—15
—20
. DEPTH OF | DEPTH TO | DEPTH TO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME HOLE WIL SEEPAGE

A 0.0-0.3ft: TOPSOIL

B 0.3 -1.2ft: SM, silty, fine to medium SAND, little fine to
coarse, rounded gravel, moist, pale yellowish
brown, compact

C 1.2-6.51t: SM, clayey silty, fine to coarse SAND, little
fine to coarse, rounded gravel, moist to wet,
medium dark gray, iron stained, pieces of
charcoal, compact

(ft)

(ft)

(ft)

SPECIAL NOTES:




So

JAssociates
Temp °F Weather_Clear Engineer_AGM

Equipment_CAT 303GR

Contractor_Mountain View

FGolder LOG OF TEST PIT TP-4

Operator_Ted

Date_11/4/2016

brown, moist, very dense

Elevation Datum_ Geodetic Job_ 1667207
Location
uthwest(LIIIIJ;II[I|IIIIII I|Northeast
10 15 20
SAMPLES
DEPTH MOISTURE
NO- 1 iy (%)
B Bottom of Test Pit at 5.5 ft
—10
—15
——20
DEPTH OF | DEPTH TO | DEPTH TO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME HOLE WIL SEEPAGE

A 0.0-0.2ft: TOPSOIL (ft) (ft) (ft)
B 0.2-1.3ft: SM, silty, fine to coarse SAND, some fine to

coarse, rounded gravel, moderate yellowish

brown, compact
C 1.3-2.1ft: MH, CLAYEY SILT, little fine to medium sand,

thinnly bedded, pale yellowish brown, firm
D 2.1-5.5ft: SM, fine to coarse SAND and fine to coarse

rounded GRAVEL, little S”t, pale ye"OWiSh SPECIAL NOTES:

LOG OF TEST PIT 1667207_MALLARD_BAY_TEST_PITS.GPJ GLDR_WA.GDT 11/5/16




LOG OF TEST PIT 1667207_MALLARD_BAY_TEST_PITS.GPJ GLDR_WA.GDT 11/5/16

L/Associates
Temp__ °F Weather_Clear Engineer _AGM

Equipment_CAT 303GR

Contractor_Mountain View

Date 11/4/2016

Operator_Ted

Bcotder LOG OF TEST PIT TP-5

Elevation Datum _Geodetic Job 1667207
Location
South(Llllléllll]llll|l ] North
10 15 20

—0

| SAMPLES

| DEPTH MOISTURE

NO- 1 iy %)

—5

— Bottom of Test Pit at 6.0 ft

—10

—15

——20

; DEPTH OF | DEPTHTO | DEPTH TO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME HOLE WIL SEEPAGE
A 0.0-0.6ft: TOPSOIL . (ft) (ft) (f)
B 0.6 -6.0ft: SM, fine to coarse SAND and fine to coarse,
rounded GRAVEL, little silt, moderate yellowish
brown, dense
SPECIAL NOTES:




LOG OF TEST PIT 1667207_MALLARD_BAY_TEST_PITS.GPJ GLDR_WA.GDT 11/5/16

 order LOG OF TEST PIT TP-6

LIAssociates
Temp °F Weather_Clear Engineer _AGM Operator_Ted
Equipment_CAT 303GR Contractor_Mountain View Date_11/4/2016
Elevation Datum _Geodetic Job 1667207
Location
North T 1T 1T 7T T 17 117 17T 1017 1T 7 17 1T T South
(l) Js ' 1|o 1'5 ;o
—0
| SAMPLES
| DEPTH MOISTURE
BO. (ft) (%)
—5
— Bottom of Test Pit at 6.0 ft
—10
—15
—20
DEPTH OF | DEPTHTO | DEPTH TO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME HOLE WIL SEEPAGE
A 0.0-0.3ft: TOPSOIL: (ft) (ft) (ft)

B 0.3-6.0ft: SM, fine to coarse SAND and fine to coarse,

rounded GRAVEL, little silt, moderate yellowish

brown, dense

SPECIAL NOTES:




LOG OF TEST PIT 1667207_MALLARD_BAY_TEST_PITS.GPJ GLDR_WA.GDT 11/5/16

Temp

Equipment_CAT 303GR

Associates
°F Weather_Clear Engineer _ AGM

Contractor_Mountain View

Operator_Ted

_f(;omer LOG OF TEST PIT TP-7

Date_11/4/2016

Elevation Datum_ Geodetic Job 1667207
Location
?outh é]!llé]lll[llll[llll] North
10 15 20
| SAMPLES
- DEPTH MOISTURE
el B )

— B

—5

I Bottom of Test Pit at 6.0 ft

—10

—15

20

DEPTH OF | DEPTH TO | DEPTH TO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME HOLE WIL SEEPAGE
A 0.0-0.3ft: TOPSOIL (ft) (ft) (ft)
B 0.3-6.0ft: MH, CLAYEY SILT, laminated, iron stained,
roots, pale yellowish brown and medium gray,
firm -~
SPECIAL NOTES:
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APPENDIX A

FIELD EXPLORATION

E-4718-4

Our field exploration Wwas performed on November 21 and 25, 1996. Subsurface conditions
at the site were explored by dnlllng four borings and excavating $evénteen test pits. The
bormgs were drilled with a truck mourited, hollow Sstem auger drill rig. The borings were
extended t6 depths of eleven and one—half (11.5) to sixteen and one: -half (16,5} feet below
the existing grades. Thé test plts were excavated to.depths ranging from eight (8) to eighteen
(18) feet below the ex:stlng grades .

Approxxmate boring and test pit locations wate determmed by pacing from existing laridmarks.
The locations of the test pits should be éonsidered accurate oiily to the degree implied by the
method used These approximate locatlons are shown on. the Bormg and Te&t Pit Location

-Plan, Plate 2.

The field exploration was contrnuously monitofed by an gngineer who classified the soils
encountered and maintained & 16g of each boring and test pit, obtained representatwe
samples, and observed pertinent site. features.

In each horing, Standard Penetration Tests (SPT) were performed at selected intervals in
general accordance with ASTM Test Designation D- 1586 The split spoon samples were
driven with a one hundred foity (140] pound haminer freely fallmg thirty (30) inches. The
nurmber of blows requued to drive the last twelve (12) inches 6f penetration are called the "N-
value”. This value helps to characterize the site soils and i5 used in ourengineering @nalyses.

Representatlve soil samples were placed in closed containers and returned for laboratory
testing. All samples were Visuslly classified in accordance with the Unlfled Sml Classification

System which is présented-on Plate A1, Legend.

Logs of the test pits are presented on Platés A2 through A12, The final logs represent our
interprétations of the field logs and the restilts of the laboratory éxamination and tests of field
samiples. The stratification lines on the logs represent the approximaté boundaries between
soil types. In actuallty, the transitions may be more gradual. ‘

Earth quisq_ltgnls. inc,




GRAPH LETTER
MAJOR DIVISIONS symeoL | symsoL. TYPICAL DESCRIPTION
ool GW Well-Graded Gravels, Gravel-Sand
Gravel 650%0° w | Mixlures, Liltla Or No Fi
And Clean Gravels fadialda) g9 s, Litle o Fines
Gravelly {iittte or no lines) jlos <k € 4 . _
Coarse Soits R GP goo;ty Graded Gravels, Gravel
Grained LV PV ap and Mixtures, Liltle Or No Fines
Boils More Than GM Silty Gravels, Gravel- Sand~
50% Coarse Gravels With gm| silt Mixiures
Fraction Fines ( appreciable
Retained On | amount of fibes) GC Clayey Gravels, Gravel - Sand -~
Mo. 4 Siave gc Clay Mixtures
Sand Sw Well-Graded Sands, Gravily
And Clean Sand SW | Sands, Little Or No Fines
{litle or no fines) PTyn 3
More Than gzir;gy i 3 HSP Poorly - Graded Bands, Gravely
50% Malerial sp Sands. Litlle Or No Fines
Lacger Than
: More Than
2?1.8200 Sieve | gou Coarse Sands Wilh | SM sm | Sity Sands. Sand - Sill Mixtures
g?sc;::“ No. 4 | Fines {appreciable
Sieve 9 e amount of fines} SC sc | Clavey Sands, Sand- Clay Mixtures

ML Inorganic Sills & Very Fine Sands, Rock Flour,Silty-
ml Clayey Fine Sands; Clayey Sills w/ Sligh] Plasficily

S———

ll

Fine Sills ’ Liquid Limil // CL / norganic Glays Ol Low To Medium Ptasticity,
Grained And Less Than SO cl Gravelly Clays, Sandy Clays, Silly Glays, Lean
|

N

Soils Clays 1 T
t | { oL Organic Sills And Organic
h ! i ,l ol Silty Clays O! Low Plaslicily
MH // \norganic Sills, Micaceous Or Dialomaceous Fire
rg!g:e Jhan_ | " mh | sad or siny Socils
% Materia Silts e e g >
: d Limil : :
Smaller Ttan And Liqui / CH Inorgamic Clays Of High
No. 200 Sieve |  Glays Greater Than 50 7 ch | plasticity, Fat Clays.
Size ’ )
//// OH Organic Clays Ol Medium To High
Y/ // oh Plasticily, Organic Silts
USR] PT Peal, Humus, Swam i
) . . — == = . . p Soils
Highly Organic Soils PERKVRY AR 'j pl | with High Organic Contents
Topsoit '\b""’ ¢4 \L'J Humus And Dull Layer
Fill Hiyhly Variable Conslifuenls

The discussion in the text of this report is necassary for a proper understanding ol the nature
of the material presented in the attached logs,

DUAL SYMBOLS nre used tc Indicate borderline soil classification.

C TORVANE READING, tsf I 2" O.D. SPLIT SPOON SAMPLER

qu PENETROMETER READING, tsi

w MOISTURE, % dry weight H 24" 1.D. RING OR SHELBY TUBE SAMPLER

P SAMPLER PUSHED

* SAMPLE NOT RECOVERED i WATER OBSERVATION WELL

pet DRY DENSITY, Ibs. per cubic fl.

LL LIQUID UIMIT, % 2 DEPTH OF ENCOUNTERED GROUNDWATER
Pl PLASTIC INDEX . . DURING EXCAVATION

Y SUBSEQUENT GROUNDWATER LEVEL W/ DATE

il Earth Consultants Inc. LEGEND

Covorr fum o tongtnnsy I, Geohogisss & Tarvidasne siol o adaly

Proj. No.4718-4] Date pec ‘o6 Plate p3




12/11/96

47184

BL

Boring Log

Project Narie:
_ Proposed Mallard Bay

| Shael  of

Job No. nggéd by: _ Sigrt Date:
47184 BRAC , ). 1121796

11/21/96

Complation Date:

Boring No.:

B-1

Drilling Contactor: 1 Daling Method:
~ Associated Drilling . | HSA

Samplifig Ua{hod:‘
SPT

| Giound Siidace Elevation: — | Hote Competion:
k70 = | [ Monitoring Welt

L] Piszometer

X Abandoned, sealed with bentonite

1@

K4
h%]
s}

W | Blows
*) R

Grephic|
X' Swmbol
“Gapth
D,
"Sample
;'S'umbu I

‘Surface Conditions;

-
f

ML | & Topsoland Sod —
FILL: Brown sandy SILT, loose, moist to Wet

65| 13 XX 3T -becomes medium dense, some organics

263 24

LL=29 PL=25
Pi=3

238 | 70

10

255 | 41

AU NE | ~densé

12

2581 49 13

141

15

18

248 | 55 T1 -very dense

*["T'| ML |~ Gray sandy SILT, medium densg, moistio wet

8 -some interbedded lenses of brown sandy silt, very dense

Bofing _ierminategi at 16.5 feet bebw existing grade. No gi*c_JUdealér
ghcoqu{ered during drilling. Boring backiilled with cuftings and
bentonite. '

Earth Gonsultanis Inc.

WWM&WN#MB;

Boring Log
Proposed Mallard Bay

King County, Washington

Pl No. 47184 | pan. GLS | oate Dec.'96

Cheeked RAC

pite 13/11/86 | Plate A2

Subsurface c,éqidi(io'na'dé iclad represent our ohservations ai the fimé and location of this explofatary hale, modified by énginaeiing tesis,

analysis and judgment. They are not necessarily representative of oiher times and Jocations. We cannot dccept ‘tesponsibility for the use or

interpretation by others of inlormation pressnted on ihis log.




Boring Log

4718

Project Name: Sheet of
Proposed Mallard Bay . 1 1
Job No. Logged by: Stant Dats: Completion Date: Boring No.: '
47184 RAC 11/21/96 11/21/96 B-2
Drilting Contactor: Drilling Method: Sampling Method:
Associated Drilling HSA SPT
Ground Surface Esvation: Hoie Complstion:
+70 (- Monitoring Well (] piezometer [X] Abandoned, sealed with bentonite
W No. E o £ 145 | Surdace Conditions:
%) Blows 22 o+ I
Ft é V:: Ia] (7, 2 3
SM | 6" Topsoil and Sod
FILL: Brown silty fine to coarse SAND with gravel, loose, moist to wel
1 .
2 S
3 ML | Gray sandy SILT, medium dense, moist to wel, motiled
23.5 14
4
5
26.7
16 6
7
266 | 20 8
9
10
283 | 24
"
Boring terminated at 11.5 feet below existing grade. No groundwater
encountered during drilling. Boring backiilled with cuttings and
bentonite.
w
o
2
<

Earth Consultants Inc.

WWWLWW

Boring Log
Proposed Mallard Bay
King County, Washington

Bl

Proj. No. 47184 l pwn. GLS

pate Dec.'96 Checked RAC

l Date 12/11/96 | Piate A3

Subsurface conditions depiclad represent our observations al the
hey are not necessarily reprasentative o
ormalion presented on this log.

analysis and judgment.
inlerpretation by others of in

tima and location of this exploratory hole, modified
{ other imes and locatians, We cannot accept responsibility for the use or

by engineering lests,




L2704 /796

47184

BL.

“Boring Log

“project Nama: , . “-Sheet  of
_ Proposed Mallard Bay . » _ ) 1 1
Job No. " | tbgged by: Start Datet 1 Complation Dale: Bofing No.: )

47184 |_RAG L 1j21/96 - | 41/21/96 B-3

Drilling Contactor: ’ Diilling Method: Sampling Method:
Associated Drilling ] HSA | _ __SPT

Ground Surface Elévation: Hols Gompletion: B
+70' i Monitoring Well L] plezometer . [X] abandoned, sealed with bentonite

No. Sudica Conditions:
" . | Blows
%) | m

Graphic
Sumbo i’
Dapth
Ft+,
Sample
uscs
Swmbol

‘ W[ Tamatam s
" [FLL-Brown 1o gray sandy SILT, lopse, wet ta saturated, trace gravel

and organics

ML | Gray sandy SILT, loose to miedium dense, moist 1o wet, mottied
260} 17 ’

399 | 11 87 -becomes medium dénse

o

42,6 12

1}

Bdﬁhg terminated at 15 feet bemwé&éiéﬁﬁg 'gradé{Np gfound.\ov“aie‘r
gncou‘[geréd during drilling, Boring backfilled with cuttings and
entonite. S ‘ ~ R

o ‘Boring Log
Eaﬁh CODSUlTaﬂTS Inc. Proposed Mallard Bay

v ccommamrm&wmammuummu ng County, W_ashingtoh

oo No. 47184 | bwn. GLS | Dite Dec.'05 | Gheked RAG | Date 12/11/96 | Pats Ad

Subsuriace conditions depicted tepresant our obskrvations at the fime and location of this exploratéry hole, modified by sngineering 18sts,
analysis and judgment. They are not riacassarily represantative of otlier limes and locations. We cannot accépt fésponsibility for the use or
interprétation by others of information présented on'this log.



./11/96

47184

BL

“Boring Log

[ Project Nama: Shoeet of

Proposed Mallard Bay 1 1

Job No. Logged by: Start Date: Complstion Date: Boring Ho.:
47184 RAC 11/21/96 11/21/96 B-4

Drilling Gontacton: Drilling Method: Sampling Method:
Assoclated Drilling HSA SPT

Ground Surface Elevation: Hole Completion:

+70 {1 Monitoring Well L1 Piezometer {X] Abandoned, sealed with bentonils

No. 2<le 2|, 5| Sudace Conditions:
(‘Z) oows| € 2 [a s 2|02
nlfalstaca
ML | 6" Topsoil and Sod
FILL: Brown 1o black sandy SILT, loose, wet to salurated, some silty
1 sand, trace organics
2
25.4 11 3
4 ———
° SM | Brown silty fine to medium SAND with gravel, loose 10 medium
149 | 10 dense, wel, trace gravel
51 .
7 |—
1471 s 8 -increasing gravel, salurated
g b1
1 .
0 ML | Brown to gray sandy SILT, medium dense, wet, mottled,
2021 4 groundwaler seepage encountered at 10’
11
12 F—
N T————
21| 23 13
4 - - —

! Boring terminated at 14.0 feet below existin grade. Groundwater
seepage encountered at 10.0 feet during drilling. Boring backiilled
with cutting and bentonite.

bl

L,\\;

il

)

Earth Consultants Inc.

WWWAWW:M

Boring Log
Proposed Mallard Bay
King County, Washington

Proj. No. A718-4 lDwn, GLS

l pate Dec. '96

Checked RAC

l pDate 12/11/96 l Plate Ab

Subsurface conditions depicted represent our obsarvations at the time and locali

analysis and judgment.

interpretation by others of in

hey are not necessarily tepresenlative of other times an
ror‘rnation presented on this log.

on of this exploratory hole, modified by engineering tests,
d locations. We cannot accept responsibility for the use or




TestPit Lag

Shest  of

Pf&je‘d Nama:
1 ' 1

_ Proposed Mallard Bay

Job No. ‘Logged by: T Dale: Test Pit No:
4718-4 KME . _1__11/25/96 TP-1

Excavation Contactor: Ground Surface Blevation:

N.W. Excav. A L , +104

“Notes: A

Surtaca Conditions:  Depth of Topsoil & Sod 6"

Oepth
Ft.
Sample

HBraphl s
‘Swmbo |

12-11/98

47184

“Bark brown sity SAND, 10652, moist_

Brown silty SAND with gravel

ML | ‘Brown sandy SILT, meditim dénse, moist |
820 '

17SM | Brown silty SAND with gravel, dense, moist

5T SM | Bfown sity SAND, medium dense, moist

15.6

10

“Tast pit terminated af 11,0 feel below existing grade. No groundwater
encountered during excavation, ‘ .

o Test Pit Log
Earth Consultants Inc. Proposed Mallard Bay

Ceowcchiical Engincers, Geowogiats & Briviconmenial Sdenttss. Ki_fig COUnty, 'WasﬂhingiOn

TRL

Proj. Mo. 47184 | Dwn. GLS Baté Dec.'95 | Chécked HAG | pate 12/11/96 l Plae A6

Subsurface conditions d@rpigiad represant our observations at ihe time and Jocation of this sxploratory hole, modified by engineering tests,
analysis and judgrment. They are not'necassarily fepresentativé of other times and locations. We cannot accept rasponsibility for the use or
interpretation by others of infofmation presented on this log. ) o R ’ ’




Test Pit Log

l Projact Name: Shest of
Proposed Mallard Bay - 1 1
Job No. Logged by: Dale: Test Pit No.:
47184 KME 11/25/96 TP-2
Excavalion Contactor: Ground Surfacs Elevation:
N.W. Excav. +118'
Notes:
w 2 slE 2|, 5 | Surace Conditions: Depth of Topsoil & Sod B*
o |SE[SCElaS
Laptalca
' SM Dark brown silty SAND, loose, moist
! SM Brown silty SAND with gravel, medium dense, moist
185 | 2
10.9 3_ SM Brown silty SAND, medium dense, moist
4 ML Brown sandy SILT, medium dense, moist
GM/ML  Interbedded layers of brown sandy SILT and silty SAND, medium dense,
24,2 moist
5
6
18.1 7
8
9 | SU—
20.7 10
" ML Brown SILT, dense, maist '
259 2
Test pit terminated at 12.5 feet below existing grade, No groundwater
encountered during excavation.
w
o~
N
<
o
4 Test Pit Log
£ Earth Consultants IncC. Proposed Mallard Bay
< cochvical Englcer, Geokogise b Ervirenmeral Scicnia King County, Washington
é Proj. No. 47184 J pwn. GLS l pDate Deéc. '96 Chacked RAC Date 12/11/96 l Plate A7

Subsurface conditions depicted represent our
analysis and judgment. They ate
interpretation by others of inlorma

not nacessari :
tion presented on this log.

observations al the time and focation of this exploratory hole, modified by engineering lesls,
ly reprasantative of other times and locations. Wa cannot accepl responsibility for the use or




47184 12/137/98

TEL

Test Pit Log

Project Name:

Sheet  of

. Proposed Mallard Bay L , . , 1 1
Job No. “Logged by: Date: Test Pit No.:
47184 KME 11/25/96 .| TP-3
Excavation Contactor: Ground Surface Elevation:
N.W. Excav. _+78
‘Notes;
2 Sle 2| g | Suface Conditions: Depth of Topéoil &Sod 8*
o |EEfEFE|G 2 |
i T S S |
L SM |- Brown silty SAND, logse, mioist
U—TML | Brown SILT with sand, 10656, wel.
2 | .
3 -becomes medilim denge aid molst
3
LL=34 PL=29
jPi=5 6.6 4
5
6
28.6 r
8 ML Gray SILT, vefy dense, mdist
9

Test pit terminated at 9.5 feet below existing ,grade: No Qfddndwaier
encountered during éxcavation. : ' ‘

=arth Consultants Inc,

Tesi Pit Log
Proposed Mallard Bay
King County, Washington

Proj. No, 4718-4 ‘ ] DWn_ GLS A

| oae Dec.'ss | checkes RAG

bate_12/11/96 | Piate AB

Substrface conditions de

analysis and jodgement.

icted raprasent our obsaeivations at the time and location of this exploratory hole, modified by snginesring tests,
. ; ] r hey dre hot necessatily representative of othet fimes and locations. We cannot aécepl responsibility for the use or
inlarpretatioft by others of information presentad an this log.




12711/96

471

TPL

Test Pit Log

Project Name: Shost of
Proposed Mallard Bay 1 1
Job No. Logged by: Dale: Tast PitNo.:
4718-4 KME 11/25/96 TP-4
Excavation Conlactor: Ground Surface Elevation:
N.W. Excav. +118°
Nofes:
[T ° - e L - -
wl|Zz £ 2las Surface Conditions: Depth of Topsoil & Sod 6
() |sSlew 5|0 E
cul® un 2 a
i SM Dark brown silty SAND
. SM Brown silty SAND, medium dense
245 » )
ML Brown SILT with sand, medium dense, moist
3
36.3
4
19.1 -becomes very dense
5
6
7
8
9
ML Gray SILT, very dense, moist
10
26.6
11
30.0 12
13

Tesl pit terminated al 13.0 feel below existing grade. No groundwater
encountered during excavalion.

Earth Consultants Inc.

Ceoscchnioal Engiexrs. Goologists & BErvironmeoreal Scienttse

Test Pit Log
Proposed Mallard Bay
King County, Washinglon

Proj. No. 4718-4 J Dwn. GLS I Date Dec. '96

Checked RAC

Date 12/11/96 l Plate A9

Subsurface conditions depicled rapresent our obsarvations al the time and location of this exploratory hole, modified by engineering tests,

analysis and judgment. Thay are not necessarily representalive of other times and locations. We cannot accept responsibility for the use or

interprelation by others of inlormation presented on this log.




12711796

47184

TPl

Test Pit Log

‘Sheet of

47184 KME

Prc’:jer’;'t Name:
 Proposed Mallard Bay . v _ A 4 e 1 1
Job No. Logged by: Date: : Tast Pjt No.: .

Excavation Contactor:
N.W. Excav.

11/25/96 .| TP-5 |
: Ground Surdace Elevation;

490

. Notes:
2 e 2l ;i Surface Conditions: Débth of Topsoi &Sodi2"
w |E2fEs 282
e e o
_| M| Dark brown silty SAND; loose, moist
SM | Reddish brown sity SAND, loose, moist ]
ML | Brown sandy SILT with occasional lerises of sity SAND, medium dense,
* moist to wet : -
3 )
4: -groundwater seepage encountered at 3.5' to 4.5'
16.1 IE
il s SM |. Brown silty SAND, dense, fnoist
1.0 8
7
.
ol

Test pit terminated at 9.0 feel below existiﬁé"grédé.’Siight groundwater
seepage encountered at 3.5 to 4.5 feét during exeavation. -

Earth Consultants Inc.

Tést Pit Log
Proposed Mallard Bay
King Gotirity, Washington

Proj. No, 47184 | Buin. GLS

| ‘bate Dec.'06 | Checkes RAC | pme 12/11/86 | psie AlD

Subsurface conditions dgirpiqiéd'rébres'gﬁt o observations at the time and locatior of this explotdtory hole, modified by engineéring tasts,

analysis and judgment.

hay ars nol necessarily feprésentative of other times and fogations. We cannot accept responsibility for the use or

intetpretalion by others of infoimiatioi presentsd on this log.




2711796

4718

TPL

5

Test Pit Log

rProjed Name: Sheet of
Proposed Mallard Bay 1 1
Job No. Logged by: Date: Test Pit No.:
47184 KME 11/25/96 TP-6
Excavation Contaclor: Ground Surface Elevation:
N.W. Excav. T70°
Hotss!
o ¢ — e N .
wlz32 c 2las Surface Conditions:  Depth of Topsoil & Sod 8
(%) Lelgh eElwE
2ealPa
1t SM Dark brown silty SAND, loose, moist
! ML Brown SILT, medium dense, moist
2
3
4
5
6 ML Gray sandy SILT, dense, moist
7
8

Test pit terminaled at 8.0 feet below éxisting grade. No groundwater
encountered during excavation.

Test Pit Log
Proposed Mallard Bay
King County, Washington

Proj, No. 4718-4 [Dwn. GLS

l pate Dec. '96 Checked RAC Date 12/11/96 l plate Al1l

Subsurlace conditions depicted represent our
analysis and judgment. They ata not necessari

obsetvations at the time and location of this exploralory hole, modified by enginesring tests,
ty represeniative of other limes and locations. We cannot accept responsibility for the use of

interpratalion by others of information presented on this log.




12/11/96.

47184

TPL

Test Pit Log

Project Name:

‘Sheet ol
1 1

Proposed Mallard Bay
JobNo. L@QQ?d by:
47184 KME

" Date: ' Test Pit No.:

1 1‘/25 /96 TP-7

Excavation Conlactor
_N.W, Excav.

‘Ground Suttace Elevation:

165

Notes:

Ft.
-Samp e
uscs

(%)

Bruphle
1 Swmibo |
1.Dapth |

Surface Conditions: Dépth of Topsoil & Sod 8"

= Sumbo]

Dark brown siity SAND, 10086, moist

sy

Brown poofly graded SAND with sit, loose, wet
-groiindwater seepage encountéied 1"to 2’ -

24 2L

25.3

Brown with rust and gray streaks, SILT with sand, dense moist »

ML

10

Giay SILT;'VBW dense, moi:s:t

1

“Test pit terminated at 11.0 feet below existing grade. Moderate
grotindwater seepage encountered at 1.0:to 2.0 feet durifig excavation.

Test Pit Log

Earth COnsultants lnC Proposed Mallard Bay

Pioi,No. 47184 | tun. GLS

bae Dac.'06 | Checked FAC | Date 12/11/06_ | Paie A2

Subsuiface conditions depicled reptassnt dur bbisarvations at the tims and location of this exploratory hole, modified by snginésring tests, -

analysis and judgment. Thay are not necessarily raprasanlative of othar timeés and locations. We cannot accept responsibility for the use of

interpratation by 6thers of information presanted on thisiog.




2/11/96

471E

TPL

Test Pit Log

[ Projecl Nams: Shest of
Proposed Mallard Bay 1 1
Job Na, Logged by: Date: Tost Pit Nok
47184 KME 11/25/96 TP-8
Excavalion Contactor: ’ Ground Surface Elevation:
N.W. Excav. +110'
Notes:
W E et % | o | Surace Conditions: Depth of Topsoil & Sod 6*
w |EEEE ElaE
APt alca |
Y SM TOPSOIL- Dark brown silty SAND, lcose, moist
; SM Brown silty SAND, loase, moist
17.7
2
3 SM Brown silty SAND with gravel and occasional cobbles, medium dense,
moist
\ _
9.1
s SM Gray well graded SAND with silt and trace gravel, meium dense, wel,
groundwalter seepage encountered at 5' to 6.5
14.9 6
. ML Brown SILT, dense, moist
25.9 8
9 ML Gray SILT with sand, dense, moist
25.5
10
1"
12
13
26.9
14
1 Test pit terminated at 15.0 feet below existing grade. Moderate
groundwater seepage encountered at 5.0 10 6.5 feet during excavation.
Test Pit Log
Eaﬁh COnSUltanTS lﬂC. Proposed Mallard Bay
FowSchnical Engieen, Geologis & B Saentiss King County, Washington
Proj. No. 47184 I pwn, GLS l Date Dec. 956 Checked RAC ! Date 12/11/96 [ Plate A1‘3

analysis and judgment.

Subsurfacs conditions depicted represent our obsarvations at the lime and location of this exploratory hole, modified by engineering tests,
hey are nol necessarily representative of other times and locations, We cannot accepl responsibility for the use or

inlerpretation by others of information presented on this log.




Test Pit LOQ

Sheet

12/11/96

47184

‘Projeét Naime; of
Proposed Mallard Bay — 1 1
dob No. Logged by: Date: Taét Pit Na.:
47184 KME 11/25/96 TP-9
Excavation Contactor! Ground Surface Elevation:
_ N.W. Excav. 120
Notes:
— : e — — e
wlz3 £ i 22 Surfacs Conditions:  Depth 6f Topsoll & Sod 6°
) |s€le e|aE
Bl 1 1'sM’|  Darkbrown silty SAND, loose, fhoist _
i ~_'BP-SM  Brown poorly graded SAND with silt, loose, moist
82 | 2r
3 SM Brown silty SAND, _méd_iilr“nrcjlense, moist
6.5 | , ) ) . L
77 M| Bfown SILT, dénse, moist
26.6 i . B . -
; > __SP-SM  Brown poorly graded SAND with silt
12.9 .
B ML | Brown SILT, dense, molst
7 .
SP-SM  Brown poorly graded SAND with silt, dense
9.7
.87 -increasing gravel
- SM “Brown silty SAND with gravel, dense, moist © |
77
[ | Brown SILT, dense, moist
267 " . .
Test plt termmated al 17.5 feet below existing grade No groundwater
encountered during excavation.

Earth Consultants Inc.

WWWLMW

Test Pit Log
Proposed Mallard Bay
King County, Washington

TPL.

Proj No 4718—4

| bwa. GLS

‘ pate  Déc. '95 Checked RAC Daié 12/11/96 Piaia A14

Subsuiface conditions depicted representou: “observations at the time and location of this axploratory hole, rnoditied by sngineering lesls
analysas and judgment. They are not necessarily representauve of other times and locaﬂons ‘Wa cafnot accepl responsibiiity for the usé of
intefpretation by othefs of infoimation preséntsd on this log.




2711796

4718

TPL

Test Pit Log

Project Name: Sheest of
Proposed Mallard Bay 1 1
Job Mo, Logged by: Date: Test PitNo.:
47184 KME 11/25/96 TP-10
Excavation Contactor: Ground Surface Elavation:
N.W. Excav. 1100’
Notes:
- W E re * |, 5 | Surface Conditions: Depth of Topsoil & Sod 6"
) | elarelue
tap a|’°a
U] SM | Dark brown silty SAND, loose, moist ,
' SP Gray poorly graded SAND with lenses of silty sand, loose to medium
1 dense, mofst
2
6.2
~ 3
4 SM Brown silty SAND, mediurm dense to dense, moist
15. :
586 o]
6 F—
9.7 o
13.9 4 ML Brown sandy SILT, very dense, moist
B ——
9
10
11—
15.6
12
13
14—
255 151
16
25.3 7 Test pit terminated at 17.0 leet below existing grade. No groundwater
encounlered during excavation. :

A1) Earth Consultants Inc.

Ceooechnical Engincery, Cocbgiats k Brpvroouneneal SThonitsts

Test Pit Log
Proposed Mallard Bay
King County, Washington

Proj. Na. 47184 ] bwn. GLS

l pate Dec. '96 Checked RAC Oate 12/11/96 l Plate A1b5

interpretation by others of in

Subsurface conditions depicted represent our observations at the time and locafion ol this exploratory hole, modified by engineering lests,

analysis and judgment. Ther are not necessarily representative of other times and
armation presented on this log.

locations. We cannol accept responsibility for the use or




TestPitLog

Project Nara:

Sheet  of

12/11/98

47184

TPL

Proposed Mallard Bay e o , 1 1
Job No. Logged by: Date: “Test Pit No.:
47184 KME 11/25/96 __TP-11 _
'Exda'\_va!iqh Contaétor: C Grauind Surface Elevation:
N.W. Excav. +120°
‘Notes:
wlzsle . Slas Surface Conditions:  Depth .of Topsoil & Sod 6
() |f518C E]145
saPp 4al°al .
"ML | Brown sandy SILT, lopseé to medium densg, moist
i
255 2r
3
17.2 4 ML | Brown s‘énay SILT with gravel, very dense, maist .
5
6l
8.0 7
B

Tets pit terminated at 8.0 feet below existing gfad'e. No ‘Q‘rpundwa'ter
encountered during excavation.

Test pit Log

. arth COI’lSUHanTS Inc. Propbsed Mallard Bay

f Georctiiclinrei. Coooies LBl sconie King County, Washington

Proj. No. 47184

| own. Gls

[ o Dec.'s6 | Chocked BAG | ate i2/11/06 | o A16

Subsurface conditions depicted rspresent ‘our obsarvations at the time and location of this exploratory fiola, rodified by enginsaring tests,
analysis and judgment, They are not nécessarily feprassntative of othar times .and lotations. We cannot accept responsibility lor the use or
interpretation by others of infofmatiofi presented on this log. :




12/11796

4718

TPL

4

“ Test Pit Lag
Fojeci Name: Sheet of
Proposed Maliard Bay 1 1
Job No. Logged by: Date: Test Pit No.:
| 47184 KME 11/25/96 | P12
Excavation Conlaclor: Ground Surface Elevation:
N.W. Excav. +90
Motes:
s Sle 2|, o | Sudace Conditions: Depth of Topsoil & Sod &
T
WgglEtil®a
1 SM Reddish brown silty SAND with gravel, loose, moist
146 it !
2 ML Brown SILT with sand, dense, moist
3
16.1 4
5
6
12.0
7
8
9

Test pit lerminatéd at 9.5 feet below existing grade. No groundwater
encountered during excavation. .

Test Pit Log
Earth Consultants Inc. Proposed Mallard Bay
Geosechrcal Engineers, Geolofists & Envirenment! Scieniises King County, Washington
Proj. No. 4718-4 pwn. GLS l pate Dec. 96 Checked RAC Dale 12/11/96 Pate A17

Subsurfacs conditions depictad represent our
analysis and judgment. The

are not necessari

observations at the time and focation of this exploratory hole, modilied by sngineering lests,
ty representalive of other fimes and locations. We cannot accept responsibility tor the use or

interpretation by others of in?::rmation presented on this log.




47184

TPL

12/1.1/98

Test PitLog

Project Nariie:

‘_“Shéet. of |

seepage encountered at 2.0 féet during excavation.

Proposed Mallard Bay o ; D1 1
Job Na, Logged by: Date: Test Pit No.: .
47184 KME 11/25/96 TP-13
Excavation Coniactor; ) Ground Surace Elevation:
N.W. Excav. 1110°
Notes:
2 “le 2|, 3| Sufacs Conditions: Depth of Topsoil & Sod 12°
Wilgalav 2|02
{%) S -t A
o ¥ ©n v )
: SM| Dark brown silty SAND, ladse, moist
[ ML | Brown sandy SILT, medium dense, moist
2 -groundwater seepage encouritered at 2°
27.3
3
4
5
17.2
6
7
9 -ncreasing sand content
10!
257 ! Test pit terminated at 11:0 feet below existing grade. Slight groundwater

Earth Consultants Inc.

gl

Georchnieal Engiiccrs, Geologhat & Brvicd

TestPitLog
i Ero’pos‘ed Ma{!ar_d Bay
King County, Washington

Proj. No. 4718—4 | own. GLS I Dé;a" Dec. '66

Crecked RAC | bats 12/11/06 | Fiae Alg

Sitbsurtace conditions dérpicied represent our obsavatio
v et

analysis and judgment.

interpretation by others of information prasénted on this log.

ns at the firne and location ol this exploratory hole, modifiad by enginéefing 165ts,

v are not necéssarity reprasentative of dther times and locations. Wa cannof accept résponsibility far the usé or




12711/986

47

TPL

- Test Pit Log

Project Name: ' Sheet of
Proposed Mallard Bay 1 1
" Job No. Logged by: Dale: Test Pit Mo.:
47184 KME 11/25/96 P-14
Exeavation Contactor: Ground Surface Elevaltion:
N.W. Excav. +118
Moles:
w 2 rals 2 | 5| Surace Conditions: Depth of Topsoil & Sod 6"
w |SERL € i g
R NN R
EaEe SM Dark brown silty SAND with occasional gravel, loose, moist
124 |
SM Brown silty SAND with gravel, dense, moist
7.1
5
6
7
8.3 B
-rapid groundwaler seepage encountered at 9’
? Test pit terminated at 9.0 feet below existing grade. Groundwater
seepage encountered at 3.0 and 9.0 feet during excavation.
Test Pit Lag
Earth COHSUlfanTS InC Proposed Mallard Bay
Geosechnical Engincera, Geologiats & Envtronmensd Sckmitsis ng Counly, Washinglon
Proj. No. 47184 J Dwn. GLS I pate Dec. '96 Checked RAC l Date 12/11/96 Plate A19

Subsurface conditions depicled represent our observalions at the time and localion of this exploratory hols, moditied by enginesring tasts,
analysis and judgment. They ara nol necessarily representalive of olher times and locations. We cannot accept responsibility for the use or
interpretation by others of in?;;rmagion presanted on this log. :




12711798

47184

TPL

Test Pit Log

Project Name:,

" | shaet of

Proposed Mallard Bay ‘ 1 1
Job No, :Lo_ggadiby: Date: I TestPitNo.:
47184 | KME 11/25/96 TP-15
Excavation-Contaclor; . " | Ground Surface Elevation:
N.W. Excav. +i4
Notss:
I sl fl., j Surface Conditions: Depth of Topsoil & Sod 6"
v |E2fEr gl
(%) L g s alsa | N o
KEQELES SM Brown silty SAND with gravel, dense, moist

19.9

ML | Brown sandy SILT, very dense, moist

-grades with gravel

"~ Test pit terminated at 9.0 186t below 'existirj‘g' grade. No grbundwater
. encountered during excavation. )

N Test Pit Log
Earth Censultants Inc. Proposed Mallard Bay

King Courity, Washington

Proj. No, 4718-4 D.vn GLS l pate Dec: ‘96 ‘Checked RAC ) Dale 12/11 /96 :

Plate A0

Subsuriace conditions depictsd represent our cbsetvations at tha time and location of this axplaratory hole, modified by engineering fests,

analysis and judgmérit. They.ars not necessarily represantative of othef times and jocations. We cannol accept rasponsibility for'the use of

interpretation by olhars of inlormation presented on this log.




2711 /96

4716

TPL

1

Test PitLog

Project Name: Sheet of
Proposed Mallard Bay 1 1
Job No. Lngged by: Dale: Test Pit No.:
47184 KME 11/25/96 TP-16
Excavation Contaclor: Ground Surface Elevation:
N.W. Excav. +140°
Noftes:
w -L‘f sl 2| | Sutace onditions: Depth of Topsoil & Sod 6
w |SEELE|2E
faptalca
ML Brown sandy SILT, loose, wet
186 !
) SM Brown silty SAND with gravel, dense, moist
8.4 3
4
5
5.1 6
7 ML Brown sandy SILT, very dense, moist
20.4
B
9 Test pit terminated at 9.0 feet below existing grade. No groundwater
encountered during excavation.
‘ Test Pit Log
Farth Consultants Inc. Proposed Mallard Bay

mm&mlwmm

King County, Washinglon

Proj. No. 47184 Dwn.

GLS

pate Dec. 96 Checked RAG Date 12/1 1/96 Plate A21

Subsurface conditions depicted tep
analysis and judgrment.
interpretation by others of in

resent our pbservations al the tims and Jocation ol this exploratory hole, modilied by engineering tests,
hey are nol necessarily representative of other times and locations. We cannol accept responsibility for the use or
ormaltion presented on this log.




12711798

47184

TPL

Test Pit Log

Proje;‘t'ﬂaﬁib:_ ) Sheet  of
Proposed Mallard Bay 4 ‘ 1 1
"JobNo. | Loggedby: Date: Tost Pit No.:
47184 __KME 11/25/96 . TP-17
Excavation @htqk_:z@(i . : Grotnd $(fdaoe Elevation:
N.W. Excav. +156"
Notes:
Eu;_' o T N e H O el o
w |z 3. $ |, 5 | Surdace Conditions: Depth of Topsoll & Sod &
o |EEELE|G %
i P A ) e
' ML | Brown sandy SILT with gravel, medium dense, moist
1
228 2r
3 bt
4
5, T sM BroWn silty SAND with gr‘a\?él‘,fdehﬁe’ib'vefy dense, moist -
6 b
7
8 -incréasing gravel with depth
g R
Test pit tennihatéd at 9.5 feel below éxistidéi grade. No grbuh"dx&atér
encountered during excavation. i
N o Test Pit Log
.a ITh CODSUHBHTS Inc. Proposed Mallard Bay
Cedtechnical Engineers, Ceclogists & Envimanenenial Scicniixs King CoUnty. Washington
Prof. No, 4718-4 v l bwn. GLS l Date Dec. '96 | Chicksd HAG pate 12/11/96 Piate A22

analysis and judgment. Thay aré not necassarily rapresentativa of other times and locations.

's cannot accept responsibility for the dse of

interpralation by others of inlomﬁalicp presantad on this log.

Subsurface conditions depicted raprasent our dhsefvations at the time and lotation of this éx&ora‘icry hols, madified by engineering tests,




- . : ’ Approximate_Ljmits of
s p%rqonic Sozls

h

Approximate  Limits of
Standing Water

éz_?cozﬁ on .R]

‘-

i,
B

Approsimate Scale ¢ 4 x 1t

T
o] 100 200 400ft,
| LEGEND ;

M TP Approximate  Location of

> ECl Test Pit, Proj No.:
o E-4718, Nov. 1989
A / - "1, Existing Building
“~ 1" y /m, .
T

fL

Reference ¢

Job No. 89-8040
Topographic  Survey
By Group Four, Inc.
Dated  K0/27/89

\ Test Pit iLocation Pian
Earth Consultants Inc. | East Lake' Sammamish Deveiopment - North
N ____Kng County/ Woshingion; ..

ProjNo. 478 | Drwn. 615 | Date Fe 'S0 | Ghacked SD!: ] pdteii2/m/m0iifipmsiz ]

I e B
| 4




' GRAPH | LETTER ' -
MAJOR DIVISIONS SYMBOL | SYMBOL TYPICAL DESCRIPTION
Gravel AT -d GW Well-Graged Gravels, Gravel- Sand
Ang , Clean Geavels et gW | Mixiures. Litlie Or No Fines
Gravelly tittie or no fines) | (@ @ . 0. fGP Pooriy~Graaed Gravels. Gravel-
’ gf:‘l;s; Soits * .o ap | Sand Mixtures, Litie Or No Fines
Soils More Than M GM - Silty Gravels, Gravel- Sand-
50% Coarse | Gravels With gm| sitt Mixtures
Fraction Fines { appreciable -
Retained On | amount of fines) GC Ciayey Gravels, Gravel- Sand-
No. 4 Sieve [o1o] Clay Mixtures
Sand Sw Well- Graded Sands, Gravélly
And (Cilean Sand' ) - SW .Sands, Little Qr No Fihes
. tt} es o
More Than 223? e or no fine ;| SP Poorly-Graded Sands, Gravelly
fo'f. Mgterial SP | Sands, Lithe Or No Fines
arger Tnan b
More Than . X B
No. 200 S:eve Y . ; f SM - Siit M
Size . g&ﬁﬁo?,omse gands with Ny ‘ { sm Siity Sands, Sand - Siit Mix{ures
Pa svsi no No. 4 nes { aporeciabie
Sieve v amount of fines) .J"" ’ sC s¢ | Clavey Sands, Sand - Clay Mixtures
» .
ML Ihorganic Silts & Very Fine Sands, Rock Fiour, Silty-
mi Claysy Fine Sands: Clayey Siits w/ Slight Plasticity
ging " Silts Liquid Limit y CL Inorganic Ciays Of Low To Medium Piasticity,
S:)?li: ¢ 8,’:;5 Less Than 50 Yy ¢! | Gravely Clays, Sandy Clays, Sity Clays, Lean
l'l‘i'l‘l'!oL Or ;
ganic Silts And Qrganic
'1‘ | : i l il ol | Silty Clays Of Low Plasticity
inorganic Silts, Micaceous Of Diatomaceous Fine
More Than MH mh Sar:g Or Siity Soils -'
50% Materisl Silts I " "
Smaller Than | ang Liquig Limit p CH Inorganic Clays Of High
gs» 200 Sieve Clays Greater Than 50 ch | Pasticity, Fat Clays
ize -
y /4 OH Organic Clays Of Medium To ngh
/ /5445 Oh ] Plasticity, Orgaric Sits -
’ ) g Peat, Humus, Swamp Soils
Highly Organic Soils pt | with High Organic Contents
Topsait Humus And Dull Layer
Fill Highly Variable Constituents

The Discussion In The Text Of This Report

Notes :

Is Necessary For 'A Proper Understanding
Of The Nature Of The Material Presented In The Attached Logs

Duat syinbols are used to indicate borderiine soil classification. Upper
case letter symbols “designate sample‘clussificnions based upon iab-
oratory testing; lower case letter symbols designate classnf;cataons not
venfled by laboratory testing.

_— K o

2°0.D. SPLIT SPOON SAMPLER

24°1.D. RING SAMPLER OR
SHELBY TUBE SAMPLER

SAMPLER  PUSHED
SAMPLE NOT .RECOVERED
WATER LEVEL (DATE)
WATER OBSERVATION WELL

¢’ TORVANE READING, tsf

qu PENETROMETER READING, tsf
W  MOISTURE, percent of dry weight
pcf DRY DENSITY, pounds per cubic ft.
LL - LIQUID LIMIT, percent

Pi

PLASTIC INDEX

Earth Consultants lnc.

Cieaxbexd o st

LEGEND

Proj. No. 4718

Date Nov'89 Plate 3




- Date __11-7-8° . : N

Llogged By _SD____

Elev. __42%

0 pt rown to black.Zfiberous{PEAT,]}saturated, loose
' 35
Sm Gray silﬁfy SAND, saturated, medium dense
5 — H__ | ____.-heavy groundwater seepage : 4
gm Grades to.silty sandy GRAVEL, wet, medium dense . 17
Test pit terminated at 8 feet below existing grade.™
T Heavy groundwater seepage encountered at 5 feet 1
10 — .. during excavation. ’
- e
"’/
15

Subsurface conditions depicted represent our cbservalions at tha time and location of this sxploratory hote, modified by enginearing tests, analysis, and

" 7T judgement. They are not necessarily representative of other times and locations, We cannot accept responsibiiity for the uss of interpretation by others of

information presented on thislog. — e e e . e

S - TEST PIT LOGS
1 Earth Consultants Inc. | ' .

ot ’}/) Grotwchnienl Engiteers, (Rologists % Envronienil Sckenisis

Proj.No. 4718 ] Drwn. cLs Feb'90 .} Checked 5D Date 2-8-90

Plate 4




loggedBy__SD__
Date __11-7-89 _ ' Elev. 59
Depth ' W
{fr) uscs - Soil Description ’ (%)
0 i {Topsoil and sod) .
sm’ | Mottled brown silty fine SAND, some gravel, wet, 26'
medlum dense } ‘
-minor sloughing
: , : -grades to grayz—, ) 133
ot " Q
5 ‘"uﬁ pt 4" thick flberougﬁkglg/iayer m
"ﬁiﬁ gm | Gray 51lty sandy GRAVEL, wet, medium dense 11
el
!i-,r!!-,
-i] O
_m.‘a
o
10 —-2& :
_ " Test pit terminated at 10 feet below existing grade.
Groundwater seepage encountered at 5 feet during -
. excavation: ——

15 smmmwwm”mmumxmmmdmmmm modiied Dy enginesnng e, Analyeis, and .
Wmmmwmummwmmmwmuwmamwmd
nlommonmudon Q.

Logged_By.__ED___
Date ___11-7-89 Elev. __75%_

0 .

(6" topsoil)
ml | Light brown/tan fine sandy SILT, moist, very stiff 27 qu=5£0f
. : . s

‘Tan silty very fine SAND, moist, dense to very ’ 23
dense .

. -grades to gray at this -elevation

22

fest pit terminated at 10 feet below existing grade.
No groundwater seepage encountered during excavation.

15
4 , TEST PIT LOGS
Earth Consultants Inc. 'EAST LAKE SAMMAMISH DEVELOPMENT
Cermciuneal Enguseers. Geokogiss & Linviromnental Scomiss . KING COUNTY, WASHINGTON

“Proj. No. 4718 | Drwn. GLS Nov'B9 Checked sD Date 11~21-89 ] Plate 5




‘Logged By‘_;_.S.R__.

" Date  11-7-89 . . Eev. _74%
Depth , : . W
Aft) uscs - ) Soil Description {%)

0 dp : (4" topsoil and sod)

sm | Brown 5ilty SAND with some gravel, moist, dense 10

~grades to very dense

Test pit terminated at 8 feet below existing grade.
No groundwater seepage en¢ountered during excavation.

15 -

Subsurtace conditions depictad represant our observalions al the tima and location of this sxploratory hote, modified by engineering tesis, analysis, and
juogemant. They are not necessarily representaive of olhaer irnas and locations. We cannot accept responsibility for the use or imerpretausn by others of
information presented on this log,

LoggedBy__SD TESPWN

Date __11-7-89 Elev. 122%
0 (6" topsoil): . .
ml | Tan SILT, moist, very hard ' qu=5.0
- ) : ) ' : tsf+
- 35 .
B — , B : : ' ' 29
sm | Tan silty verv fine SAND, moist, very dense
' -Yery difficult to excavate = - 119
10— - - © Test pit terminated at 9.5 feet below existing grade.
= No groundwater seepage encountered during excavation.
15
M . , TEST PIT LOGS '
GAFT) Earth Consultants Inc. | EAST LAKE SAMMAMISH DEVELOPMENT
iy \\‘3)/ (ivxmim‘nllmunmw'r:i.(;('()k)mmql-:n\'imnhunl&iwm& KING COUNTY, WASHINGTON )

Proj. No. 4718 | Drwn. 6Ls | Nov's9  JChecked sD .| Date 11-21-89] Plate

. .




TEST PIT'NO.

Logged By ___SD__
Date __11-7-89 " " Blev. __99%
Depth ‘ . ‘ . : ' W
{ft) USCS Soil Description (%)
0 i  sm | Tan silty fine SAND, moist, dense
~varved o 17
~grades to very dense
5 "~thin layers of compressed organics 21
. - Test pit términated at 5 feet below existing grade.
_ No groundwater seepage encountered during excavation.
10 —
15 Subsurt - picted rep ourou‘mmmumnmwmmolmuwm.mmwmhgmmu.w
judgement. Thay are not necsasarily representative of other times and locations. We Caanct 8ccept responsibility for the Lss or intecpretstion by others of
.. information presented on this log, : N
loggedBy __SD ,
Date __11-8-89 T Hev. 742
(Crushed rock)
' ) 19
ilty SAND with gravel, moist, loose,
L1} g "
{ "ri1z : , 18
~roots :
20.
SOD layer, roots . N
‘Tan SILT, moist, very hard 38 qu=g.g
i : - ts
- Test pit terminated at 11 feet below existing grade.
| No groundwater seepage encountered during excavation.
15
- . : s ' TEST PIT LOGS )
Earth Consultants Inc. EAST LAKE SAMMAMISH DEVELOPMENT

KING COUNTY, WASHINGTON

Gt Engioeers, GroRRERS & Envirpomenial Soonusis

Proj. No. 4718 Drwn., GLS | - Nov'89 Checked sD Date11-21-89 | Plate 7




Depth

'1?E§£Sftifar15:nd()wﬁgg;

_loggedBy _. SD__
Date __11-8-89 Eley. 107%
' o . w
Uscs Soil Description (%)
: (6" topsoil) o ‘ :
sm Brown silty SAND some gravel, mcist, medium dense 16
) —érades to gray and dense ‘ 11

Test pit terminated at 4.5 feet below existing grade.
No groundwater seepage encountered during excavation.

10 — —- -
15 '
Subsuriace ? our cosarvations at the fime and location of Yhis: expioratory hole, modified by enginesring tests, analysis, and
juggement. They pre not Mcunnly representative of oiner times and locations, We cannot ncccpl responsibility for the use or interpretation by olmr: of
“information presentad on this log.
logged By __SD__
Date __11-8-89 Elev. 177%
- O » n
(6" topsoil)
‘Brown silty SAND, some gravel, moist, medium
dense
16
5 — Test pit terminated at 4 feet below existing grade.
: . No groundwater seepage encountered during excavation.
10 —
]
15

.l
]

Earth Consultants Inc.

Geoteehiat Enguxeers, GRS & Environmenial Scknnsts . 'K_ING COUNTY, "WASHINGTON

TEST PIT LOGS
EAST LAKE SAMMAMISH DEVELOPMENT

Proj. No.4718 . | Drwn. GLS

Nov'89 |Checked D | Date 11-21-89) Piate = s




TEST PITNO. 10

Logged By ___SD__
Date_11-8-89 : , " Hey, 175%
Depth ' . ‘ : W
{ft.) uscs Soil Description . (%0}
0 (6" topsoil) ’
sm Brown s:thv SAND, some gravel and cobble, moist,
medium dense 15
. —gi'ades to dense '
N Test pit terminated at. 5 feet below existing grade.
No groundwater seepage encountered during excavation.
10 —
15 ——— '
Subauriace conditions d oUr Dsarvations 3t the me and location of this axploralory hols, modified by enginesring wwets, analysis, and
;udgnmonl They are not nccessamy represantative of other times and locations. We cannot accept uspon:lbmty for lhcmorimlrprvmmbyomors of
information presented on this Jog.
Do 0 TEST PIT LOGS .
h %} Earth Consultants h’lC EAST LAKE SAMMAMISH DEVELOPMENT
\\‘( AL 5/\:] GOtk al Engneers. Grologusis & Fnvitonmenial scentists KING COUNTY, WASHINGTON

Proj. No.

471.8 brwn. GLS ~ Nov'B9 _Checked SD Date 11—21-89] Plate ©




APPENDIX B
LABORATORY TEST RESULTS



ATTERBERG LIMITS

ASTM D 4318
PROJECT NAME: BURNSTEAD/MALLARD BAY/WA
PROJECT NUMBER: 1667207
SAMPLE ID: TP-3/8-1 SAMPLE DEPTH:  3-3.5'
SAMPLE TYPE: GRAB
SAMPLE PREPARATION
‘Wet or Dry Minus #40 Sieve
PLASTIC LIVIT DETERMINATION LIQUID LIMIT DETERMINATION NATURAL MOISTURE
Number of Blows 16 23 31
Weight of Wet Soil & Tare (gm) 32.70 32.50 26.70 44.30 39.70 44.40 36.50
Weight of Dry Soil & Tare (gm) 32.50 32.20 26.40 40.80 36.00 41.20 33.90
Weight of Tare (gm) 31.20 31.00 24.70 30.90 24.80 31.40 25.30
Weight of Water (gm) 0.20 0.30 0.30 3.50 3.70 3.20 2.60
Weight of Dry Soil (gm) 1.30 1.20 - 1.70 9.90 11.20 9.80 8.60
‘Water Content % 15.38 25.00 17.65 35.35 33.04 32.65 30.23
PLASTIC LIMIT (PL) ) LIQUID LIMIT (LL)
33
PLASTICITY INDEX (PI) LIQUIDITY INDEX (LI)
NOTE: DESCRIPTION|SILTY CLAY
USCS CL
PLASTICITY CHART
60 ~
/ 4
ra
50 Z_CH orOH V.
7 /
A
# .
/ /
= 40
£ F /
>< 7
L P
% # /
5 | 0 -
= 7
o yd
P pd
2 vl /
EI_ 20 /.: ¥ Cl o L
yan / MH of OH
_./"/ L /
10 -
/-
cLiML| S ML ar OL
0 :
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT (LL)

TECH RBK

DATE| 12/01/2016

CHECK SRV

REVIEW JGJ

Golder Associates Inc.




ATTERBERG LIMITS

ASTM D 4318
PROJECT NAME: BURNSTEAD/MALLARD BAY/WA
PROJECT NUMBER: 1667207
SAMPLE ID: TP-4/8-1 SAMPLE DEPTH: 2'
SAMPLE TYPE: GRAB
SAMPLE PREPARATION
Wet or Dry Minus #40 Sieve
PLASTIC LIVOT DETERMINATION LIQUID LIMIT DETERMINATION NATURAL MOISTURE
Number of Blows 17 21 29
Weight of Wet Soil & Tare (gm) 33.10 27.70 34.30 48.00 43.90 43.10 34.10
‘Weight of Dry Soil & Tare (gm) 32.90 27.30 34.00 44.00 39.40 38.90 32.30
Weight of Tare (gm) 31.30 25.10 32.00 31.70 25.00 25.10 25.20
Weight of Water (gm) 0.20 0.40 0.30 4.00 4.50 4.20 1.80
Weight of Dry Soil (gm) 1.60 2.20 2.00 12.30 14.40 13.80 7.10
‘Water Content % 12.50 18.18 15.00 32.52 31.25 3043 25.35
PLASTIC LIMIT (PL) LIQUID LIVIT (LL)
i
PLASTICITY INDEX (PI) LIQUIDITY INDEX (LI)
16
NOTE: DESCRIPTION|SILTY CLAY
USCS CL |
PLASTICITY CHART
60 ~ 7
/'/ g
50 / CH orOH
¥
.f/‘
/ A
>
= 40
[ 4 /
>
w
] /
; 30 A - - "4
= /
€ /
=
)
< 90 S _ClorOl A
o S
yar MH of OH
) ’/f /
10 —
/
CLIML >4 ML gr OL
0
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT (LL)
TECH RBK

DATE| 12/01/2016

CHECK| SRV

REVIEW JGJ

Golder Associates Inc.




ATTERBERG LIMITS

ASTM D 4318
PROJECT NAME: BURNSTEAD/MALLARD BAY/WA
PROJECT NUMBER: 1667207
SAMPLE ID: TP-7/8-1 SAMPLE DEPTH: 1.5’
SAMPLE TYPE: GRAB
SAMPLE PREPARATION
‘Wet or Dry Minus #40 Sieve Yes
PI;ASTIC LIMIT DETERMINATION LIQUID LIMIT DETERMINATION -NATURAL MOISTURE
Number of Blows 19 24 33
Weight of Wet Soil & Tare (gm) 33.00 26.40 32.90 39.70 38.80 39.10 49.80
Weight of Dry Soil & Tare (gm) 32.80 26.20 32,70 34.60 34.10 3440 45.30
Weight of Tare (gm) 31.90 25.40 31.70 25.20 25.10 24.90 31.70
Weight of Water (gm) 0.20 0.20 0.20 5.10 4.70 470 450 -
Weight of Dry Soil (gm) 0.90 0.80 1.00 9.40 9.00 9.50 13.60
‘Water Content % 2222 25.00 20.00 - 54.26 5222 49.47 33.09
PLASTIC LIMIT (PL) LIQUID LIVMIT (LL)
22 52
PLASTICITY INDEX (PI) LIQUIDITY INDEX (LI)
0
NOTE: DESCRIPTION|CLAY
USCS CH l
PLASTICITY CHART
60 v
yd
P
50 / CH.orQH V.
/ /
/ /
_. 40 ~
& /
i
(/.
> 30 > L "
E /
%) S
> 4
o 20 y Clorol
// / MH of OH
s
/ /
P
10
cLiML ) ML gr OL
0
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT (LL)
TECH RBK
DATE| 12/01/2016
CHECK SRV
REVIEW JGJ

Golder Associates Inc.
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Boring or Moisture
KEY Test Pit No. DESCRIPTION Content (%) LL PL
e) B~4 Brown, silty sand with GRAVEL 14.9 - -
H=—==—} TP~2 | Brown, silty sand 18.5 —-— -
D srevenenes | TP=7 Brown, silt with sand 24.6 —— -
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n N - GRAIN SIZE IN MILLIMETERS . e Q g9 & <
COARSE | FINE COARSE | MEDIUM | FINE ]
, Boring or | DEPTH ) Moisture
KEY TestPltNo.|  (ft.) UsCs DESCRIPTION Content (%) LL PL
0 TP-8 6.5 ML Brown, silt 27.6 - —_—
o ——==| TP~10 2.5 SP Gray, poorly graded sand 8.2 - -
[ weesrerenee! TP=12 4 ML Brown, silt with sand 17.2 —— ——




100
80
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0 20 40 60 80 100
LIQUID LIMIT
Boring/| Depth| UsCcs L P N
K oring. p . e L Lt. PL. 2 1L Water
ey Test Pit| (ft) Soil Classification Conter,
@ B-1 5 Gray silt ML 29 25 4 29.8
4 | 7p-3 4 Brown silt ML 34 29 | 5 33.4
B | TP-12 2 Brown silt ML, 25 25 0 26.2

Atterberg Limits Test Data
Proposed Mallard Bay
Earth Consultants Inc. King County, Washington

Crotechnical Enginceors. Gooloylsts & Envirorunenial Scienilss

Proj. No.g71g-4f Patepec t9s Plate g3




APPENDIX C ,
CRITICAL AQUIFER RECHARGE AREA CLASSIFICATION MAP




CRITICAL AQUIFER
RECHARGE AREA
CLASSIFICATION MAP

_LEGEND _

CARA CLASSES

8 l:] Class 1 -1 &5 year
Wellhead Capture Zone

Class 2 - 10 year
) Wellhead Capture Zone

Class 3 - High Aquifer
- Recharge Area

AB 5676
Exhibit A
Page A-66

0 2500

Notes:

1) CARA Class 1 and Class 2 are based on wellhead
capture zones that are documented in Lower Issaquah
Valley Wellhead Protection Plan (Golder Associates, 1993)
and Wellhead Protection Delineation for Overdale Well
(Golder Associates, 1997).

Map Scale

2) CARA Class 3— High Aquifer Recharge Area is based
on surficial geology and soil units have high to
moderate susceptibility to contamination. Sources for
recharge area mapping include: Geologic Map of the
Issaquah 7.5 Quadrangle (Booth and Minard, 1992) for
all areas except Issaquah Highlands; Report on
Geotechnical Services, Draft Environmental Impact
Statement for Proposed Grand Ridge Development
(Geoengineers, 1995) for Issaquah Highlands; and King
County Soil Survey (U.S. Soil Conservation Service, 1973)
for all areas.

crry &

OF .
ISSAQEA H : Exhibit C to Ordinance: CARA Map




Established in 1960, Golder Associates is a glabal, employee-owned
organization that helps clients find sustainable solutions to the challenges of
finite resources, energy and water supply and management, waste
management, urbanization, and climate change. We provide a wide range of
independent consulting, design, and construction services in our specialist

areas of earth, environment, and energy. By building strong relationships and
meeting the needs of clients, our people have created one of the most trusted
professional services organizations in the world.

Africa + 27 11 254 4800
Asia + 852 2562 3658
Australasia + 61 3 8862 3500
Europe + 356 21 42 30 20
North America +1 800 275 3281
South America +56 2 2616 2000

solutions@golder.com
www.golder.com

Golder Associates Inc.
18300 NE Union Hill Road, Suite 200
Redmond, WA 98052 USA
Tel: (425) 883-0777
Fax: (425) 882-5498

V'

éﬂ ;! GOldel' Engineering Earih's Development, Preserving Earth's integrity

L4
ASSOClates Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation






